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every PARKER AIRCRAFT FITTING 
CONFORMS TO LATEST AN SPECIFICATIONS 


@ New production—no surplus—offered by America’s 
original source of aircraft fittings. 


@ Precision-manufactured on modern equipment, in 


conformance with approved quality control. 


@ Every PARKER fitting can be truthfully certified as to 
physical properties and chemical analysis. 


In addition to a complete line of AN hydraulic 
and fuel fittings, PARKER makes fittings for jet engines 


and other special applications. 
Write for Chart No. 719, containing useful reference 


Aang data on aircraft fittings. 


Note: The AN flare tube fitting is covered by 
PARKER'S U.S. Patent No. 2,212,183 


THE PARKER APPLIANCE COMPANY k 
17325 Euclid Avenue * Cleveland 12, Ohio Par er 
T 
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It’s GOODSYEAR 

Tires, Tubes, 

Wheels and Brakes 
for the F-90, too! 


N™ it’s the new Lockheed F-90. For this speedy pene- 

tration fighter depends 100% on Goodyear landing 
“Bar equipment for safe, sure landings and takeoffs. It’s 
equipped with Goodyear extra-high-pressure Rib All-Weather 
tires—super-safe tubes—lightweight magnesium alloy wheels 
—time-tested single dise brakes, the world-famed aircraft 
brakes that provide maximum energy absorption in mini- 
mum space. Fact is: More aircraft land on Goodyear tires, 
tubes, wheels and brakes than on any other kind—and the 
number’s increasing steadily. That’s because manufacturers, 
owners and operators have, through years of usage, proved 
them best. For complete information about Goodyear 
aviation products, write: 


Goodyear, Aviation Products Division, 
Akron 16, Ohio 
Los Angeles 54, California 


AVIATION 
PRODUCTS 


All-Weather—T.M. The Goodyear Tire & Rubber Company, Akron, Ohio 


a 
4 
_ Th FOR 
\ % 
m 
— = 
| 
\ | 
GOOD" YEAR 
| 
| 


INa broad range of aircraft ducting applications 
where a high degree of flexibility must be accom- 
panied by fire protection and maximum resistance 
to fatigue, high and low temperatures and 
expansion and contraction, Rex-Flex Stainless 
Steel Flexible Ducts give the performance desired. 
Utilizing the characteristics of stainless steel, 
Rex-Flex is exceptionally strong, yet light in 
weight. Advanced fabricating techniques make it 
possible to manufacture one or all of straight 
wall, elbow forming, rib reinforced, open pitch 
and close pitch types into continuous Rex-Flex 
units. Available in sizes up to 10” I. D. 


Write today for complete technical details on CMH Rex- 
Flex Ducting and ask about other CMH products for the 
aircraft industry—bellows and flexible metal hose in a va- 
riety of alloys, including fireproof fuel and oil line assemblies. 


Flexon identifies 
CMH products that 
have served industry 
for over 48 years. 
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CHICAGO METAL HOSE Corporation 


1309 S. Third Avenue * Maywood, Illinois * Plants at Maywood, Elgin and Rock Falls, Ill. 
In Canada: Canadian Metal Hose Co., Ltd., Brampton, Ont. 


DEPENDABLE SOURCE 


for every flexible metal hose requirement 


Convoluted and Corrugated Flexible Metal Hose in a Variety of Metals * Expansion Joints for Piping Systems ‘ 
Stainless Steel and Brass Bellows ¢ Flexible Metal Conduit and Armor ¢ Assemblies of These Components P| 
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Now in production for Lockheed P2V-4 
THE WRIGHT 3250 H.P. 


Turbo-Cyclone 18 


THE FIRST 


PRODUCTION 


COMPOUND ENGINE 


» Mount three blowdown turbines 
on a piston engine. Utilize the ex- 
haust gases from the piston engine 
to turn the turbines. Then count the 
blessings... higher power... lower 
fuel consumption... longer range... 
for military and commercial opera- 
tions. 
Another “First” for Wright 
Engineering 

> The Wright Turbo-Cyclone 18— 
rated at 3250 horse-power—is the 
.first and only aircraft “compound” 
engine to pass a military model test, 
go into production and fly in a pro- 
duction airplane. 


TAKE-OFF POWER 


A Tribute from the Navy 
> The Turbo-Cyclone 18 now powers 
the U. S Navy’s long-range patrol 
bomber—the Lockheed P2V-4—and 
the Martin P5M-1. It brings to these 
aircraft the proved reliability and 
operating economy of the Wright 
Cyclone 18 PLUS the lower weight 
and compactness of the gas turbine. 


Endurance —Range — 
Striking Power 
> The selection of the “compound” 
engine for naval aircraft primarily 
designed to spearhead anti-subma- 
rine defenses is a tribute of which 


Percentage 
Improvement 


Wright Aeronautical is justly proud. 
For in anti-submarine warfare oper- 
ations, endurance, long-range and 
heavy striking power are basic re- 
quirements...and the choice of the 
Wright Turbo-Cyclone 18 is based 
on its unique adaptability to these 
exacting requirements. 


39000 hours successful test time 


> Behind the Turbo-Cyclore 18 are 
over 3000 hours of experimental 
ground and flight tests... plus the 
millions of flight hours amassed by 
the basic Cyclone in military and 
commercial service. 


WRIGHT IS PIONEERING IN ECONOMY 


20% 
14% 


High Blower { BASIC ENGINE ) 28% 


BASIC ENGINE 


Bows 


in Dollars 


in Miles 
FUEL CONSUMPTION 
in Pounds High Cruise 
Power 
low Cruise 
Power 


Apart from differences in operational requirements, the military and 
commercial operator share the same need for optimum economy and 
performance in long-range aircraft. The Turbo-Cyclone 18 is the most 
advanced aircraft power plant yet developed to fulfill these require- 
ments. It reflects Wright Aeronautical’s present and foreshadows its 
future leadership in creating new and more economical sources of 
power for air progress. 


Wright Aeronautical Corporation * V/ood-Ridge, New Jersey 
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i. A. Ss. News 


A Record of 


First Year's Operation of Los 
Angeles Building 


Over 12,000 Engineers and Scientists Used |.A.S. Western 

Headquarters Building in Past Year; Building Houses Air- 

craft Industries Association of America, Western Coordina- 

tion Office of the N.A.C.A., Pacific Aeronautical Library, 
and |.A.S. Western Headquarters Offices. 


-. MEET YOU at the Institute.’”” Several thousand Los Angeles engineers and 
scientists have used those words since the I.A.S. Western Headquarters was com- 
pleted a year ago. The building has become a landmark around which the activities 
of nearly all of the technical societies in = 
Los Angeles revolve. This is appro- Heat Transfer and Fluid Mechanics 
priate because all of the sciences con- Institute in the I.A.S. building in June. 
tribute to aeronautics. Through its 
doors in the first year have passed more 
than 12,000 engineers and scientists, 
members of 25 different societies, in 
their pursuit of professional improve- 
ment. 

“T'll meet you at the Institute” 
12,000 strong—means that a $500,000 
tool made possible principally by local 
companies is fulfilling its objective of ad- 
vancing the sciences of aeronautics. 

Here we find gatherings several nights 
weekly of experts in chemistry, metal- 
lurgy, mechanics, physics, acoustics, 
heat transfer and fluid mechanics, elec- 
tronics and mathematics—all of the 
sciences whose broad progress supports 
many aeronautical applications. 

These meetings of technical profes- 
sionals from outside the aircraft indus- 
try make a fitting background for the 
general and special meetings of the 
Institute itself. They symbolize the 
place of the Institute as the catalyst and 
coordinating agency for all scienccs in 
their specific application to aeronautics. 

Further crystallizing this special role, 
the Los Angeles Section has held joint 
meetings with the Aeromedical Associa- 
tion, the Instrument Division of 
A.S.M.E., the Metallurgical Branch of 
the A.I.M.E. and, along with five other 
engineering societies, sponsored a 2-day 


eople and Events 
of Interest to Institute Members 


Availability of the building—with its 
spacious, fully equipped auditorium, its 
lecture room, and its dining, lounge, and 
library facilities—has, of course, sharply 
accelerated local I.A.S. activity. The 
number of Section meetings, under the 
chairmanship of Philip A. Colman, has 
doubled, bringing to the front a new 
tool of technical progress in the form of 
Specialist Meetings. 

These Specialist Meetings, carried on 
in addition to the customary monthly 
general interest sessions, bring together 
top experts in relatively narrow fields of 
interest under informal conditions where 
the experts freely discuss, in their own 
jargon and equations, the latest com- 
mon problem or development in their 
specialty. 

In the spring of 1950, outstandingly 
successful seminars or forums of this 
type were staged in the fields of stress- 
strain-time relations, power control sys- 


1.A.S. Los Angeles Staff. Front row, left to right: Carol Cunningham, Cataloger; Barbara 
Tockerman, Helen Kulp, and Barbara Harris, Library Clerks. Second row, left to right: 
Artrice Carter, Building Custodian; John Woodard, Lounge Lessee; Irene Gorsky, Secre- 
tary; Nell S. Steinmetz, Librarian; James L. Straight, Assistant Director; Thomas Malta, 
Lounge Lessee. 
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1.A.S. Western Headquarters Building interior shots. 


tems, and supersonic boundary-layer 
control. 

Each such forum fosters a demand for 
a subsequent get-together on some point 
raised in the discussion. For example, 
the structures session noted above cre- 
ated a demand for a panel of physicists 
and metallurgists to elucidate the chain 
of events in molecular behavior that is 
involved in stress and strain when the 
factor of time is added. The forum 
concluded that theory regarding strain- 
time relations is about at the point where 
aerodynamicists found themselves be- 
fore they learned about boundary-layer 
turbulence. They decided that aggres- 
sive discussion among top experts should 
continue in order to delineate further 
the directions in which intensive experi- 
ment is needed, with great rewards at 
stake. 


Left: Foyer. 


This invariable reaction—this striking 
stimulation of group interest—fore- 
shadows eventual scheduling of two or 
three Specialist Meetings monthly, to 
serve groups of from 20 to 200 regularly 
in the narrowest specialties. No text- 
book yet carries the information sought 
in these discussions. Every argument 
carries the excitement of pioneering, 
with several leaders keeping the discus- 
sion in focus but still uninhibited. 

Meanwhile, entirely separate meet- 
ings were inaugurated this spring by the 
newly organized Historical Branch of 
the Los Angeles Section, under Chair- 
manship of John Sloan. Independent 
programs of speakers, movies, and slides 
are carried out by the Branch. On one 
week-end, the auditorium and foyer 
were filled with a special exhibit of 
aeronautical photographs and models. 


A portion of the Pacific Aeronautical Library, 1.A.S. Western Headquarters Building. 


1950 


Right: Auditorium. 


On another occasion, a temporary tele- 
vision setup permitted the Branch to 
witness a TV program of aeronautical 
history content. 

The Branch maintains its own fully 
equipped darkroom and negative files, 
circulating prints and enlargements on 
a cost basis and is already receiving 
donations of interesting—perhaps price- 
less—photos from private keepsake files. 

Use of the building for social activities 
began with highly successful dances 
given by the Douglas Santa Monica 
engineering department, the North 
American Field Service department, 
and the Institute Section, which inau- 
gurated an annual “Test Hop.” The 
second year appears to be sure of being 
crowded for many Saturday night avia- 
tion dances. 

Tenants in the Institute building from 
the beginning were the Aircraft Indus- 
tries Association of America, in charge 
of Capt. Leland D. Webb, M.I.A.5., as 
Vice-President for the western region; 
and the Western Coordination Office of 
the National Advisory Committee for 
Aeronautics, under E. P. Hartman, 
M.I.A.S. The building also houses the 
Pacific Aeronautical Library of the 
I.A.S., with a staff of five, and the Insti- 
tute’s Western Headquarters Offices, in 
charge of James L. Straight, Assistant 
Director. 

To this appropriate family of tenants, 
the Institute building is now regarded 
as a permanent home in which all have a 
personal interest and in which all par- 
ticipate. It centralizes the meeting 
activities of the three agencies and 
implements a logical, effective coopera- 
tionamong them. N.A.C.A.and 
technical personnel are virtually all 
leaders in the I.A.S., and the companies 
interested in the three organizations 
are, of course, identical. 

Committee meetings in the many 
departments in which the Aircraft 
Industries Association is now active 
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especially in the technical fields, occupy 
the Lecture Room on most week days, 
sometimes involving as many as a dozen 
daytime conclaves in a single week. On 
a few occasions, such as the 2-day April 
conference on aviation noise abatement, 
A.I.A. makes free use of the large audi- 
torium. Top Government and military 
aviation groups have learned that the 
Institute makes a perfect place for their 
western conferences, with desirable 
privacy. 

Facilities of the Pacific Aeronautical 
Library are, of course, available to all 
three organizations in connection with 
their technical activities and reference 
needs. 

In charge of scheduling all meeting 
activity in the building, including em- 
ployment and supervision of caterers, is 
Miss Irene Gorsky, formerly a member 
of the Institute’s New York staff. 
When not so occupied, she serves also as 
secretary to the Assistant Director. It 
is she who tallied up the 12,000 total 
attendance and just about knows them 
all personally. 


University of Alabama Student 
Branch Organizes First Annual 


Southeastern Regional Meeting 
of |.A.S. Student Branches 


Student affairs received a boost re- 
cently when the University of Ala- 
bama I.A.S. Student Branch was host, 
on April 21 and 22, to a Southeastern 
Regional Meeting, attended by repre- 
sentatives of six schools. About 80 
persons were registered, including 
faculty and students from Alabama 
Polytechnic Institute, Georgia Insti- 
tute of Technology, Mississippi State 
College, Louisiana State University, 
and the Universities of Alabama and 
Florida. Also present were visitors 
from the C.A.A. and the Alabama De- 
partment of Aeronautics. Honorary 
Chairman of the I.A.S. Student 
Branch at the University of Alabama 
is John W. Hoover, M.I.A.S., Asso 
ciate Professor of Aeronautical Engi- 
neering. 

Alabama’s Student Branch Chair- 
ran John L. Burch presided at the 
afternoon session in Graves Hall. 
After a brief welcome, he introduced 
the first speaker, Prof. C. R. Pearson, 
University of Florida, who presented 
a timely, down-to-earth paper on what 
the aeronautical engineering graduate 
should expect and how he should act 
when he goes to work in the aircraft 
industry. 

Alabama Polytechnic Institute's 
Bill DeWees followed with a student 
paper on ‘““Boundary-Layer Control by 
Suction.” He reviewed the elemen- 
tary principles of boundary-layer con- 
trol, using slides of typical stream- 


I A.8 NEWS 


line patterns to show effects of suction 
and blowing through spanwise slots. 
A comparison of performance of air- 
craft with and without boundary-layer 
control illustrated the gains to be ex- 
pected from such applications. 

Professor Alan Pope, M.I.A.S., 
Daniel Guggenheim School of Aero- 
nautics, Georgia Institute of Tech- 
nology, author of the well-known text, 
Wind Tunnel Testing, gave an in- 
teresting lecture on ‘‘Some Foreign 
Wind-Tunnel Design Features.’’ He 
discussed some of the outstanding 
tunnels found in Germany and Japan 
when occupation forces took over. Of 
particular interest was the partially 
eompleted 100,000-hp. German tun- 
nel, which was to have had a 26-ft. 
working section. _ Japanese tunnels 
were notable principally for their poor 
design features. Photographs and 
diagrams on slides illustrated Profes- 
sor Pope’s talk. 

Alabama University’s contribution 
was a student paper by Raymond A. 
Deep. He presented ‘‘A Method for 
Calculating the Performance of an 
Annular Jet Ejector.’’ The ejector, a 
possible means of producing flow for 
some types of wind tunnels, was illus- 
trated, and a formula was derived for 
calculating the induced or secondary 
flow in a typical configuration. Com- 
parisons between calculated and ex- 
perimental secondary weight flows 
illustrate the suitability of the semi- 
empirical expression, maximum error 
being roughly 10 per cent. Extension 
of curves by new test data would re- 
duce this error. 

The afternoon session was ad- 
journed with a visit to Hardaway Hall, 
where visitors were shown the aero- 
nautical engineering laboratory, in- 


N 


cluding a recently completed water 
table for demonstration of flow pat- 
terns, using aluminum powder sus- 
pended in water. From Hardaway 
Hall the group was led on a brief tour 
around the campus, ending with 
assignment of rooms at Northington 
Campus. 


Fighty persons attended the dinner 
at the Burchfield Hotel. Visitors were 
introduced, including Asa Rountree, 
Jr., Alabama’s State Director of Aero- 
nautics, and C.A.A. engineers Larry 
C. Sentker, T.M.I.A.S., Washington, 
and Will H. Trammell, Atlanta. 
Professor John W. Hoover, M.1.A.5., 
of Alabama, conveyed greetings 
from the parent Institute at New 
York. After-dinner entertainment 
by Jack Andrews, local comedian, 
consisted of a humorous monologue 
and a ventriloquism act, which were 
much enjoyed. 

At the evening session, Prof. F. R. 
Steinbacher, A.F.I.A.S., Head of the 
University of Alabama’s Department 
of Aeronautical Engineering, intro- 
duced the guest speakers.. Dr. August 
Raspet, M.I.A.S., Engineering Re- 
search Station, Mississippi State Col- 
lege, presented a paper on ‘‘Motorless 
Flight Research.’’ He discussed the 
use of sailplanes as meteorological in- 
struments and as aids to study of bird 
flight. Aerodynamics of soaring flight 
was discussed. Desirable features of 
sailplanes were mentioned, with state- 
ments on methods tried by the 
speaker. The safety of sailplanes was 
emphasized. Problems of design of 
high-performance sailplanes involve 
use of latest developments in aero- 
dynamics and structures. 


(Continued on page 9) 


Bell-mouth of captured German 8-m. 100,000-hp. wind tunnel at St. Otztal, near Innsbruck, 
Austria. Professor Alan Pope, Georgia Institute of Technology, discussed construction of this 
uncompleted tunnel in his paper ‘Some Foreign Wind-Tunnel Design Features." 
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Personal Aircraft Meeting Highlights 


Seventh Annual Session at Wichita, May 19-20, Proves One of Most Successful Ever He'd 


COMBINATION OF two good dinner and luncheon 


eeches, a tour of local air- 


craft plants, and a well-balanced series of technical papers resulted in an un- 


usually interesting and highly informative light-plane meeting this year. 


and sponsored by the I.A.S. Wichita 
Section, the program attracted more 
than local interest. Representatives of 
the Air Force, Army Field Forces, 
C.A.A., and other Government agencies, 
as well as university and industry per- 
sonnel from far-flung sections of the 
country, accounted for a large percent- 
age of the attendence. 


The program, which was spread over 
a 2-day period, consisted of a field trip 
to the local aircraft plants on Friday 
and a dinner at the Hotel Lassen in the 
evening. Saturday was devoted to 
morning and afternoon technical sessions 
and a luncheon at noon. 


Plant Visits 


An innovation in plant tours was 
introduced on Friday when two large 
Wichita Transportation Company 
busses drove the group through the in- 
side of the Boeing plant. To those 
accustomed to inspecting production 
and traversing miles of assembly lines 
on foot, this operation “Bus Lift’? was 
the ultimate in luxury. In 45 min. of 
leisurely travel the group was able to 
view the complete and impressive opera- 
tion of Boeing’s Wichita Plant 2. 


This was followed by visits to Cessna 
and Beech facilities, after an enjoyable 
luncheon at Cessna’s plant cafeteria. 
The production lines at these latter two 


Arranged 
establishments were of particular in- 
terest to this group of light-plane pro- 
tagonists. 


William B. Stout Proposes ‘Flappers” 


The guests who attended the din- 
ner at the Hotel Lassen on May 19 
had the pleasure of hearing ‘‘Bill’’ 
Stout give a thought-provoking talk on 
the subject of flapping-wing aircraft. 

One of aviation’s pioneer designers 
and inventors, Mr. Stout has devoted 
years to the study of insect and bird 
flight. It is his firm conviction that 
the personal aircraft of the future will 
have flapping wings. 

He backed his arguments by pointing 
out how birds—and particularly insects 
—take off and land with no run and can 
carry tremendous pay loads with prac 
tically no expenditure of energy as com- 
pared to that utilized by the modern 
airplane. 

Of today’s airplanes, Mr. Stout said: 
“While all personal aircraft now are 
good as far as they go, their possibili- 
ties are limited. Only when it can do 
as many things, be as generallly useful, 
and be as easy own 9s a car, will the 


average man buy one.... 

“Someone with brains, vision, and 
money should hire someone with brains 
to go after the flapping-wing problem on 
a scientific research basis.” 


William B. (Bill) Stout . . . ‘personal air- 


craft of the future will have flapping wings.” 


Technical Sessions 


The morning technical sessions, con- 
sisting of two papers and an official film 
on the operation of liaison aircraft by 
the U.S. Army Field Forces, was con- 
ducted by M. J. (‘‘Jerry’’) Gordon, Chief 
of Aerodynamics, Beech Aircraft Cor- 
poration. 

Jerry H. Gerteis, Assistant Chief 
Engineer, Cessna Aircraft Company, 
acted as chairman of. the afternoon ses- 
sion. Two more technical papers and 
a film on British Aircraft, shown 
through the courtesy of Shell Oil Com- 
pany, were presented. 

Since the technical aspects of these 
sessions are splendidly briefed on 
pages 16, 17, and 35 of this issue, no fur- 
ther report on them is necessary here. 


Colonel Monroe Is Luncheon 
Speaker 


A receptive and responsive audience 
of liaison - aircraft - minded listeners 
heard Col. Hammond McD. Monroe, 
Head, Air Division, Research and De- 
velopment Section, U.S.A., deliver a 
comprehensive talk on “Army Field 
Forces Problems Concerning  Air- 
craft.” 

After summarizing the sequence of 
army planning for aviation, and listing 
some of the problems involved, Colonel 
Monroe gave a detailed discussion of the 
three types of aircraft of most direct 
interest to the Field Forces. These are: 
Troop Carrier Planes for air-borne op- 
erations; Close Support Aircraft; and 
Army Organic Aircraft. 
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His discussion of Troop Carrier 
Planes was dramatically pointed-up by 
the showing of an official Army film on 
Operation Swarmer immediately follow- 
ing his talk. 

Of most direct interest to the group 
attending this meeting, of course, was 
Colonel Monroe’s references to Organic 
Aircraft. This portion of his address 
has been published in full as the Guest 
Editorial in thisissue. It may be found 
on pages 14 and 15. 


In Retrospect 


Those of us who were fortunate 
enough to attend this meeting came 
away with the feeling that the light air- 
plane is definitely here to stay. Whether 
it ultimately becomes a ‘‘flapper’’ as 
Bill Stout predicts or assumes some 
other presently unorthodox configura- 
tion, the personal airplane should be- 
come increasingly important in the 
years ahead. 

Through continued get-togethers and 
discussions such as this, the advance- 
ment and development of both military 
and civil light planes is quickened. It is 
therefore fitting that we extend con- 
gratulations to the men of the Wichita 
Section who arranged and carried out 
this Seventh Annual Personal Aircraft 
Meeting so successfully. 

W. A. S. 


( Continued from page 7) 


The last speaker of the evening, 
Macon C. Ellis, Jr., of N.A.C.A.’s 
Langley Aeronautical Laboratory, pre- 
sented some results of work in the 9- 
in. supersonic wind tunnel, of which 
he is chief. He showed schlieren 
movies illustrating some unusual be- 
havior of shock waves. 

Dr. John M. Gallalee, President, 
University of Alabama, appeared at 
the Saturday morning session. He 
welcomed the visitors, expressing the 
gratification of the University that 
such a group meeting could be held 
there. He told of his own experience 
with aeronautical engineers during the 
recent war, expressing the belief that 
aeronautical engineers require knowl- 
edge of more different phases of the 
sciences than any other branch of 
engineering. He urged that students 
prepare themselves well in the many 
phases of work in their curriculums 
which might seem to diverge from 
strictly aeronautical work. 

William M. Savelle, of Mississippi 
State College, presented a student 
paper on “The Economic Aspects of 
Private Plane Operation.” He was 
introduced by Joe J. Cornish, III, 
Branch Chairman from Louisiana 
State University, who served as Chair- 
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man for the morning session. Savelle’s 
paper presented an analysis of per- 
sonal-plane operating cost, with break- 
down into fixed and flying-time costs. 

Charles T. Holbrook, T.M.I.A.S., 
Assistant Professor, Mississippi State 
College, presented some results of his 
work on flying-wing aircraft. He 
illustrated his talk with slides showing 
graphs and photos of his flying model. 
His method of obtaining stability by a 
combination of special airfoil section, 
aerodynamic twist, and use of diffuser 
wing tips was explained in some detail. 
High efficiency factors were obtained 
on the model, of the order of 1.02, and 
considerable discussion of this figure 
took place at the conclusion of the 
paper. 

Chairman Cornish introduced 
William F. Roberts, student, Univer- 
sity of Florida, who offered a method 
of cruise control worked out for a 
Cessna 140 personal airplane. The 
preparation of graphs for a particular 
airplane enables the pilot to select 
flight conditions that will improve the 
utility of his airplane in cruising, this 
being the most useful phase of opera- 
tion. Though cruise-control analysis 
is common for large aircraft in com- 
mercial usage, the private owner too 
often makes no effort for the best use 
of the airplane according to existing 
wind and other conditions. Many 
hours are spent planning and building 
airplanes with good performances; 
therefore, time spent on cruise control 
is justifiable. 

The meeting was terminated with a 
demonstration of Mississippi State 
College’s sailplane at the Municipal 
Airport. Dr. Raspet provided a 
radio so that spectators could hear the 
comments of the pilot of the glider, 
which was towed aloft by a PT-17 and 
released to soar around in the clouds 
north of the field. The sailplane re- 
turned and landed at noon, when the 
group dispersed. 

The Student Branch at the Univer- 
sity of Florida, through Professor 
Pearson, as well as the student repre- 
sentatives, invited the group to meet 
at Gainesville in 1951. This invita- 
tion was a successful climax to an 
excellent First Annual Southeastern 
Regional Meeting. 


Guggenheim Jet Propulsion 
ellows 


Outstanding young scientists have 
been granted Daniel and Florence 
Guggenheim Jet Propulsion Fellow- 
ships for advanced study in the fields 
of rocket and jet propulsion research 
and engineering. The Fellowships, 
granted for postgraduate study at 
Princeton University and at California 
Institute of Technology, have as their 


purpose the selection and training of 
outstanding young men for basic re- 
search and for leadership in the de- 
velopment of peacetime commercial 
and scientific use of jet and rocket 
propulsion. Each Fellowship carries 
an annual stipend of $2,000. 

At Princeton, the Guggenheim Fel- 
lowships have been granted to: 
p Clarence B. Cohen, T.M.I.A.S., a 
25-year-old naval veteran who has 
served as an Aeronautical Research 
Scientist at the N.A.C.A. Lewis Flight 
Propulsion Laboratory, Cleveland. 
> David H. Ross, 22-year-old member 
of the Class of 1950 at Sibley School of 
Mechanical Engineering, Cornell Uni- 
versity. In 1947, Mr. Ross completed 
nearly 2 years with the Army Trans- 
portation Corps. He is a member of 
the I.A.S. Student Branch at Cornell. 

Among those named by CalTech 
are: 
>» Thomas C. Adamson, Jr., 26, an 
I.A.S. Student Member, who is cur- 
rently employed part-time at Cal- 
Tech Guggenheim Aeronautical Lab- 
oratory. He served 15 months over- 
seas with the U.S. Army. 
> Robert V. Meghreblian, M.I.A.S., 
27, who is receiving the grant a 
second time. He left the CalTech Jet 
Propulsion Laboratory last year to 
accept the new Fellowship and will 
continue his work at the Laboratory 
during the coming year. 
p> David E. Shonerd, 27, a Student 
Member of the I.A.S., who received 
his undergraduate training at Califor- 
nia Institute of Technology and is cur- 
rently an Engineering Analyst at the 
CalTech Jet Propulsion Laboratory. 
During the war he served in the Navy 
and worked in 1943-1944 on the Cal- 
Tech rocket project. He has also 
worked as a Wind Tunnel Engineer at 
the Southern California Cooperative 
Wind Tunnel. 


John C. Leslie Appointed 
to New P.A.A. Posts 


In addition to having been elected a 
Director of Pan American World Air- 
ways System, John C. Leslie, F.1.A.S., 
has been appointed Vice-President of 
Administration. Graduating from 
Princeton in 1926 and from Massa- 
chusetts Institute of Technology in 
1928 as an aeronautical engineer, he 
joined Pan American’s engineering 
staff in January, 1929. Except for a 
year on leave at M.I.T. in 1931-1932 
as an Alfred P. Sloan, Jr., Fellow in 
Business and Engineering Adminis- 
tration, he has been with the P.A.A. 
ever since. 

As Division Engineer for the Pacific 
Division in 1935, he developed the 
engineering technique for long-range 
flight which made possible the first 
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John C. Leslie, F.1.A.S., newly chosen Di- 
rector and Vice-President of Administration 
of Pan American World Airways System. 


commercial air service across the 
Pacific. Subsequently, he was Opera- 
tions Manager of the Pacific Division. 
During World War II, he managed 
the company’s Atlantic Division, 
where he was responsible for Pan 
American’s extensive wartime opera- 
tions to Europe and Africa. In 1945 
he was made Vice-President in Charge 
of the Atlantic Division and in August, 
1946, was transferred to the staff of 
Juan T. Trippe, President of Pan 
American, at System Headquarters in 
New York. 


Jetliner Establishes New Record 


The Jetliner, manufactured by A. V. 
Roe Canada Limited, flew the first jet 
transport air mail on April 18 when it 
established a Toronto-New York 
transport record of 59 min. Flown 
by Capt. Don Rogers, M.I.A.S., Chief 
Test Pilot at Avro Canada, the inter- 
national flight cut about 46 min. from 
the present direct air-line time for the 
370-mile run. Although most of the 
flight to New York City was accomp- 
lished at 20,000 ft. as a special safety 
measure until tests at higher altitudes 
had been completed, it is expected that 
‘the aircraft normally will cruise at 
30,000 ft —well above dangerous icing 
conditions.’”’ Among the passengers 
was James Floyd, M.I.A.S., Assistant 
Designer, Avro Canada. 

Powered by four Derwent 5 turbojet 
engines, each with a thrust of 3,600 Ibs. 
at a compressor speed of 14,700 r.p.m., 
the Avro Jetliner can carry a fuel load 
of about 2,400 gal. By feeding a 
special mixture of water and methanol 
into the engines during take-off, thrust 
is increased to 4,000 lbs. 

The Jetliner, with a capacity of 40 
to 60 passengers, has a wing span of 


just over 98 ft. and measures 261/, ft. 
from the top of the fin to the 
ground. 


Brown University to Hold 
Symposium on Plasticity 


The Third Symposium on Plasticity 
will be held September 8 and 9, 
1950, under the auspices of the Gradu- 
ate Division of Applied Mathematics 
at Brown University, 
R.I. 

American ant 


Providence, 


1 foreign experts in the 
field will present papers covering their 
most recent experimental and analyt- 
ical research on “‘Stress-Strain Rela- 
tions” and ‘‘Problems and Methods in 
the Analysis of Structures and Con- 
tinuous Media Institute members 
are invited to participate in the discus- 
sion. For further information, please 
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write to Prof. D. C. Drucker, Brown 
University, Providence 2, R.I. 


Wings Club Elects Officers 


C. S. (Casey) Jones, A.F.I.A.S., 
President, Academy of Aeronautics, 
La Guardia Airport, has been elected 
to serve a l-year term as President of 
the Wings Club. Mr. Jones has been 
intimately concerned with aviation 
ever since he was a pursuit pilot in 
World War I. At one time he was 
President of the Curtiss-Wright Fly- 
ing Services. 

Orval M. Mosier, A.M.I.A.S., Vice- 
President, American Airlines System; 
Roger Wolfe Kahn, M.I.A.S., Grum- 
man Aircraft Engineering Corpora- 
tion; and Rear Adm. L. B. Richard- 
son, U.S.N. (ret.), F.I.A.S., were 
elected as Vice-Presidents of the Club. 


Necrology 
Frank A. Tichenor 


Frank A. Tichenor, A.M.I.A.S., 
died suddenly May 4 at his home 
in Greenwich, Conn., after a brief 
illness. He would have been 70 on 
May 22. 

>» Magazine Publisher—Mr. Tiche- 
nor’s interest in aviation began when he 
acquired Aero Digest in 1922. Seven 
years later he bought Henry Ward 
Beecher’s celebrated magazine The 
Outlook, and under the name The New 
Outlook, with the late Alfred E. Smith 
as Editor, he began reissuing it as a 
monthly. Shortly thereafter he be- 
came publisher of The Spur, an inter- 
national society and sports magazine 
and of The Plumbing and Heating 
Trade Journal Meanwhile he aug- 
mented his keen appreciation of avia- 
tion with The Sportsman Pilot, de- 
voted to sports aviation, and by 
establishing Revista Aerea, a Spanish 
edition of Ae¢ Digest directed to 
Latin America. In later years he 
concerned himself with the publica- 
tion of the weekly Letter to Airmen. 

p Fighter and Organizer—There was 
scarcely an important figure in avia- 
tion who did not know Frank Tichenor 
on intimate terms and who did not 
know him as an indefatigable fighter 
for the good of the industry. A 
champion and close friend of the late 
Brig. Gen. Billy Mitchell, he denounced 
the contract cancellations and con- 
tinued his attack after the Washing- 
ton Congressional investigations had 
failed to disclose justification for so 
drastic a step. Subsequently, Mr. 


Tichenor established the Billy Mitchell 
Award, bestowed in the form of a 
bronze plaque for outstanding serv- 
ices to aviation. 

He was Founder and Past-President 


of the Wings Club, international 
organization of persons well known in 
aviation, and served on the Board of 
Governors until his death. He be- 
longed to the Conquistadores, ex- 
clusive order in aviation and, in 1944, 
was made an honorary member of the 
Early Birds. He was also President 
of the Civil Air Patrol League. In 
1949 he was the recipient of the 
William J. McGough Memorial 
Award, bestowed by Air Service Post 
501 of the American Legion. 
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News of Members 


» Commissioned.. William C. Becker, 
T.M.I.A.S., has been commissioned a 
Second Lieutenant, Pilot, in the U.S. 
Air Force. Lieutenant Becker was 
one of four cadets in a class of 54 who 
were recommended to receive regular 
Air Force commissions. 


Director...Wellwood Beall, 
F.I.A.S., Vice-President, Boeing Air- 
plane Company, was elected to a 3- 
year term as a Director of the Con- 
quistadores del Cielo, social organiza- 
tion of the aviation industry. 


Instrument Flight...The helicopter 
pilots of the Los Angeles Airways, 
Inc., of which Clarence M. Belinn, 
M.I.A.S., is President, have been 
authorized for night flying on instru- 
ments in thin ‘‘smog’’ layers for 
periods not exceeding 15 min. 


» Board of Directors...Arch T. 
Colwell, A.F.I.A.S., Vice-President 
and Director of Engineering, Thomp- 
son Products, Inc., and Chairman of 
the I.A.S. Cleveland Section, has been 
elected a director of Jack & Heintz 
Precision Industries, Inc. 

>» Retiring...F. Trubee Davison, 
M.I.A.S., has announced his decision 
to retire by October, 1951, from the 
presidency of the American Museum 
of Natural History, New York, bring- 
ing his period in office to 18 years. 


>» Director...The Conquistadores 
del Cielo, aviation social organization, 
have elected Charles W. Deeds, 
A.M.I.A.S., Hartford, Conn., as a 
Director for a 3-year term. 


> Research Program... Dr. Maurice 
A. Garbell, A.F.I.A.S., President and 
Director, Garbell Research Founda- 
tion, San Francisco, is directing a re- 
search program on the investigation of 
airport acceptance rates under con- 
tract between the Foundation and the 


U.S. Weather Bureau. The program, 
sponsored by the Air Navigation De- 
velopment Board, has as its principal 
objective the determination of the 
quantitative effect of meteorological 
parameters (cloud masses, wind, etc.) 
on the ‘acceptance rate’’ or opera- 
tional capacity of typical crowded air- 
ports. 


> Hiller 360...Stanley Hiller, Jr., 
T.M.I.A.S., has announced the deliv- 
ery of the 1950 Utility Hiller 360 and 
the addition of the Hiller 360 Execu- 
tive to the Hiller line. The three- 
place Utility 1950 Hiller 360, powered 
with a Franklin engine, has a gross 
weight of 2,400 Jbs., with a useful 
load of 968 Ibs. 


> New Book... John Wiley & Sons, 
Inc., published last April a new 
fourth edition of Elements of Practical 
Aerodynamics by Bradley Jones, A.F.- 
I.A.S., Professor, Aeronautical Engi- 
neering, University of Cincinnati. 
The new edition contains many illus- 
trative problems, together with step- 
by-step solutions emphasizing sim- 
plicity in treatment. Detailed discus- 
sions of ideal fluid, vortex motion, cir- 
culation, boundary layer, speed of 
sound, and V-g diagrams have also 
been added to the new edition. 


>» Helicopter to Turkey ... The Ka- 
man Aircraft Corporation, Charles 
H. Kaman, M.1.A.S., President, has 
delivered a K-225 Helicopter to Tur- 
key where it will be utilized in agricul- 
tural work and possibly for patrolling 
remote areas and for air-mail service 
to mountain areas. A _ pilot and 
mechanic accompanied the aircraft to 
train the Turkish personnel in its 
operation and maintenance. 


> Board Member... Richard Mar- 
key, M.I.A.S., General Manager, 
Penmarva Electric Manufacturing 


Attention Members! 


All members of the Institute are invited to submit material concerning their 
activities for publication in the “News of Members’’ columns of the Aeronautical 
Engineering Review. Responsibility for new developments, awards or honors 
received, and appointments to new or additional positions are some of the items 
that your editors believe are of interest to other |.A.S. Members. A brief letter 
or postal card giving exact details will be sufficient. Photographs accompanying 
news items will be welcomed and will be used where practicable. 

Items submitted will be considered on the basis of their timeliness and general 
interest. Correspondence should be addressed to the News Editor, Aeronautical 
Engineering Review, 2 East 64th Street, New York 21, N.Y. 


National Meetings 
Calendar 


July 12-14 Annual Summer 
Meeting, Los 
Angeles 


December 16 Wright Brothers Lec- 
ture, Washington, 


Jan. 29-31, 


Nineteenth Annual 
Feb. 1, 1951 


Meeting, New 
York 


For details see page 29 


Company, Inc., has been elected a 
member of its Board of Directors. 


» Director...John W. Myers, 
M.I.A.S., Vice-President, Northrop 
Aircraft, Inc., has been elected a 
Director of the Conquistadores del 
Cielo for 3 years. 


> Board Chairman...Frank N. 
Piasecki, T.M.I.A.S., formerly presi- 
dent of Piasecki Helicopter Corpora- 
tion, was elected to the newly-created 
post of its Chairman of the Board. 
Mr. Piasecki will also continue to 
serve as Director of Research and De- 
velopment for the company. 


>» Admitted to Membership... Ar- 
thur E. Raymond, H.F.I.A.S., Vice- 
President of Engineering and Direc- 
tor, Douglas Aircraft Company, Inc., 
was elected to membership in the 
National Academy of Sciences. He 
was President of the Institute of Aero- 
nautical Sciences in 1946. 


> Deicing...A lighter and possibly 
more efficient system for deicing wing 
surfaces of jet airplanes has been de- 
veloped by Dr. Myron Tribus, 
M.I1.A.S., Engineering Department, 
University of California at Los 
Angeles. Dr. Tribus’ system utilizes 
intermittent heating and takes ad- 
vantage of the heat liberated by the 
formation of ice. 


> Receives Medal... Gill Robb Wil- 
son, M.I.A.S., aviation columnist, 
New York Herald-Tribune, received 
the Aviators’ Post Gold Medal. The 
citation that accompanied the annual 
award praised Mr. Wilson for “dis- 
tinguished service in aviation jour- 
nalism.”’ 


p> Executive Engineer... Harold W. 
Zipp, M.I.A.S., has been appointed 
Executive Engineer, directing all en- 
gineering administration and staff 
activities for the Wichita Division, 
Boeing Airplane Company. 
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Test JET ENGINES 
Safely... QUIETLY 
RIGHT IN THE PLANE 
Anywhere 


¢ ON SMALL AIR STRIPS 
e IN OR NEAR YOUR PLANT 
NEAR RESIDENTIAL AREAS 


WITH THE 


PORTABLE 
Yet “eat 
MUFFLER’ 


Another engineering triumph 
of INDUSTRIAL SOUND CON- 
TROL, designer and builder of 
most of the aviation test cells 
now in use. 


* Dampens Noise Efficiently 
* Deflects Hot Gases Safely 
¢ Instantly Moved Anywhere 


Write, wire 
or phone us 
for full 


information 


NUD 


45 Granby St., Hartford, Conn. 


2119 Sepulbeda Bivd., Los Angeles, Calif. 
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| AiResearch safety valves 
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Corporate Member News 


@ Pressurization AiResearch Manu- 
facturing Company is supplying the com- 
plete pressurization and air conditioning 
for 65 Martin 4-0-4 transports ordered by 
Eastern Air Lines, Inc., and Trans World 
Airlines, Inc., and for 272 Grumman F9F 
Navy Fighters. Deliveries are scheduled 
. United Air 
Lines, Inc., is replacing all original cabin- 
pressure safety DC-6’s with 
Fifty-six units 
are scheduled for delivery in early summer. 
@ New Quarters The executive staff 
and general office personnel for the non- 
operating departments of American Air- 
lines System and American Overseas Air- 
lines, Inc., have moved their headquarters 
to 100 Park Ave., New York. . .The Board 
of Directors of American Airlines declared 
the regular quarterly dividend of $0.875 
per share of preferred stock payable to 
June 1 stockholders of record at the close 
of business May 16. . .During the first 10 
days of operation of deluxe coach service 
by American Airlines, 86.4 per cent of all 
available seats were sold. 


Dividends. 


valves on 


®@ Beechcraft .A quarterly 
dividend of 20 cents a share was voted on 
April 25 by Beech Aircraft Corporation, to 
be paid on May 22 to stockholders of May 
8. 

@ Turbo Fuel Pump. . .One of the four 
X-1A’s being built for the Air Force by 
Bell Aircraft Corporation will have a 
turbo fuel pump to force alcohol and oxy- 
gen into the burner chambers of the Reac- 
tion Motors rocket engine. This system 


| will provide greater flight endurance and 


| speed. 
|m.p.h. 


Design speed is rated at 1,700 
The original X-1, which has 

nearly completed its flight-test work, will 

soon be shipped to the Smithsonian Insti- 

tution in Washington 

@ New Spark Plugs. . .The BG Corpora- 

tion is producing new unshielded, ceramic- 


insulated, resistor spark plugs, Model 


|706R, for use on Continental A50, A65, 


| Wasp Major engines 


A75, C75, and C85 engines powering 
personal aircraft 

@ New Model Bomber .U.S.A.F. has 
ordered the new Model C-97 Strato- 


freighter troop and cargo transports from 
Boeing Airplane Company. The plane, 
which will incorporate greater loading 
facilities than the C-97A, will be powered 
with four Pratt and Whitney 3,500-hp. 
It will have a top 
m.p.h. and a service 
0) ft. The new C-97 
to carry 136 fully equipped 
completely modified 


speed of over 375 
ceiling of over 35,0 
is designed 
troops. .The first 


| RB-50B multiourpose bomber has been 


| delivered to the Air Force by Boeing Air- 
plane Company. In addition toits use asa 
normal strategic bomber, it will double as 
an aerial photographic and weather re- 
connaissance laboratory,’’ with nine 
camera mounts 1 modern weather re- 
cecrding devices Boeing Airplane Com- 


| pany has integrated its Seattle and Wichita 
| engineering divisions into a single unit. 
| @ First Test Flight. . .Consolidated Vultee 


| Aircraft Corporation has conducted the 
|first test flight with an engine nacelle 


carrier hung externally from a B-36’s bomb 
bays. The carrier will enable a B-36 to 
haul four of its own spare power plants to 
bases where they may be needed and, when 
loaded, will weigh approximately 25,000 
Ibs. . . .Delta-wing XF-92A, Air Force ex- 
perimental jet fighter, has been returned 
to Consolidated Vultee Aircraft Corpora- 
tion’s San Diego plant for modifications to 
give the plane more power before con- 
tinuing flight-test work. A later-model, 
higher-thrust version of the Allison J-33, 
equipped with an afterburner, will replace 
the present J-33. . .First take-off and land- 
ing of an XB-36 equipped with a cater- 
pillar-type track landing gear was made by 
the Fort Worth Division of Consolidated 
Vultee Aircraft Corporation. The gear, 
which is retractable, is designed for a 
maximum average pressure of 57 Ibs. per 
sq.in. on the landing strip. 

@ DC-6’s. . .The delivery to United Air- 
lines, Inc., of five DC-6 Mainliners, pro- 
duced by Douglas Aircraft Company, 
Inc., increases United’s DC-6’s to 45 and 
the fleet total to 148 planes. Five larger 
DC-6B’s are expected to be delivered early 
in 1951. 

©@ New Order. . .Eastern Air Lines, Inc., 
has ordered ten Super-New-Type Con- 
stellations from the Lockheed Aircraft 
Corporation. The purchase was made ata 
cost of $18,000,000 (with spare parts and 
engines) or over $1,500,000 each for the 
plane alone. Capable of carrying 92 pas- 
sengers, the plane will cruise at 330 m.p.h. 
and will be powered with four Wright CA-1 
engines developing a total of 11,000 hp. 
Delivery is expected to begin about the 
fall of 1951. 

@ Nut Strip. . .A new gang channel nut 
strip, to provide permanent fasteners for 
applications subject to repeated ‘‘on-off” 
usage, has been introduced by Elastic Stop 
Nut Corporation of America. The nylon 
red-elastic locking collar is designed to 
assure self-locking torque for the life of 
an aircraft and protect fastenings against 
vibration, impact, and shock. 


@ New Home. . .The Ethyl Corporation 
has moved its offices to 100 Park Ave., 
New York. 

@ Plotting Table. . .The Fairchild Camera 
& Instrument Corporation has developed 
a new precision plotting table for accurate 
and rapid plotting or measuring of points 
on a plane surface in terms of rectangular 
coordinates whose values are registered on 
Veeder-Root-type counters to the nearest 
0.001 in. It was designed primarily for 
precise topographical layout work. 

@ Jet Reheat Engine Tested. . .The reheat 
jet engine with a clamshell nozzle at the 
end of the tailpipe, developed by the Air- 
craft Gas Turbine Division, General Elec- 
tric Company, is being test-flown in the 
North American F-95A, a higher flying and 
extensively modified version of the F-86 jet 
fighter. Another experimental reheat 
power plant has also been tested in the 
Republic XF-91. . .Developed by General 
Electric Company’s General Engineering 
and Consulting Laboratory for use in the 

(Continued on page 76) 
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HAGAN THRUSIORQ 
in LINK 


Dynamometers 


This series of Electric Dynamometers, de- For more detailed information concerning 
veloped by Link Engineering Company, Hagan THRUSIORQ, fill out and mail the 
Detroit 27, was specifically designed to coupon below or write to Hagan Corpora- 


utilize the advantages of Hagan THRUSIORQ tion, Hagan Building, Pittsburgh 30, Pa. 
as a thrust-measuring element. 

The model shown here is rated at 100 HP 
at 1500 to 4600 RPM. Other models are 
available, ranging from 12 HP to 200 HP, 
and from 150 RPM to 22,000 RPM. Hagan 
THRUSIORQ is incorporated in all models. 


Hagan Corporation CALGON 
Hagan Building 
Pittsburgh 30, Pa. 


Please send me information on Hagan 
THRUSIORQ particularly in relation to: 


HAGAN THRUSIORQ of 


measuring thrust and torque Wi Zone No. 
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What Army Expects of Light-Plane Manufacturers * 


On the subject in which you gentlemen are most 
interested, I should like to speak of ‘‘organic’’ aircraft 
(aircraft that are operated as an integral part of ground 
force organizations—i.e., not operated by the Air 
Force). This subject was discussed in great detail at 
your meeting last year by representatives from Army 
Field Forces whose comments were published in your 
magazine. 

I should like to bring you up to date on the current 
trends in this field. At your meeting last year, the 
Army Field Forces speakers pointed out that: 


(A) Organic aircraft have proved themselves most 
useful and have become a permanent part of the Army. 
There are approximately1,200 such aircraft being oper- 
ated by the Regular Army and National Guard. 

(B) Army aircraft operated from unprepared strips 
with little or no maintenance facilities must be more 
ruggedly constructed than their civilian counterparts. 

(C) Because of lack of funds, the Army must buy 
commercial aircraft “‘beefed’’ up to take the daily beat- 
ing encountered in Army use. 


(D) Procurement of commercial aircraft by the 
Army benefits the industry and ensures the Army rela- 
tively unlimited quantities in the event of hostilities. 

(E) Army research and development funds, being 
insufficient for development of complete aircraft, would 


* Excerpts from Address given at Seventh Per- 
sonal Aircraft Meeting, Wichita, Kan., May 
20, 1950, by Col. H. McD. Monroe, U.S.A. 


be channeled into development of improved aircraft 
components, such components to be available for use by 
commercial aircraft designers. 

In the year that has passed, the Army has been able 
to budget for the research and development of its or- 
ganic aircraft and to obtain funds to procure a limited 
number of service test aircraft. As was expected, suffi- 
cient money was not forthcoming to develop tailor- 
made aircraft. However, we have funded to develop 
components for light aircraft that we hope will be suffi- 
ciently attractive to cause their utilization by designers 
of personal aircraft. These include such items as the 
light gas turbine, improved propellers, deceleration 
devices, and lightweight accessories. We are currently 
completing an evaluation of two-place tandem and high- 
wing aircraft for Army procurement. The results of 
this evaluation showed that the light aircraft industry 
paid close attention to the features pointed out as being 
desired by the Army in the talks last year. We have 
been very, very pleased with the results of this evalua- 
tion. In addition, we have been able to procure heli- 
copters for service tests. I think that we have estab- 
lished a precedent that can be continued in the future. 
Congress has been sympathetic to our requirements, 
and our policy of buying commercial equipment modi- 
fied to meet our requirements can be expected to con- 
tinue. We are cooperating closely with the Air Force, 
and the Air Force in turn has proved it is fully capable 
of filling our requirements. 
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KENNETH RAZAK* 
University of Wichita 


HE TECHNICAL SESSIONS OF THE Seventh Annual 

Personal Aircraft Meeting might well have been a 
continuation of the Sixth Annual Personal Aircraft 
Meeting, in that the theme of the meeting was an ex 
tension of the theme, “‘work and progress,’’ which had 
been previously exhibited. The description of the speci 
fications of a new agricultural and dusting airplane by 
Fred Weick, together with the introduction of new re- 
search on boundary-layer control, emphasized the in- 
tent of the personal aircraft enthusiasts to expand and 
improve the utility and operating efficiency of personal 
aircraft. 

The technical papers delivered on Saturday, May 20, 
were adequately pointed up by ‘Bill’ Stout at the 
banquet the night before, in which he pointed out the 
possibilities that existed and the fundamental thinking 
that is required to produce aircraft that would provide 
the degree of utility now provided by the automobile. 
It was inevitable that he should turn to the evidences of 
Mother Nature in her flying machines for direct illus 
tration of methods that could be used for vertical take 
off and vertical landing. His conclusion that flapping 
wings could well be considered by many aeronautical 
engineers was received in various fashions throughout 
the group with some rather pointed remarks directed 
toward certain deficiencies in Mother Nature. While 
none of the papers went so far as the remarks of ‘‘Bill 
Stout, there was great evidence of forward thinking and 
continued work to produce a better product. 


The first paper of the session was delivered by 
Francis M. Rogallo, of the Stability Research Division, 
Langley Aeronautical Laboratory, N.A.C.A. Mr 
Rogallo’s paper described three combinations of aileron 
and flap which could be used for lateral control of low 
speed aircraft. While none of his material represents 
recent and continuing experimentation, it is an ade 
quate summary of configurations that are now available 
to the personal airplane designer for his use in personal 
aircraft. 


* Director, School of Engineering. 


Kenneth Razak (left) with Chairman of the Morning Session Jerry 
Gordon (center) and Speaker F. M. Rogallo (right). 


Combinations presented in his paper were: (1) plain 
and slot-lip ailerons on a wing with a full-span slotted 
flap; (2) plain aileron with full-span slotted flap re- 
tracting ahead of it; and (3) N.A.C.A. plug aileron on a 
wing with a full-span slotted flap. 

No particular advantage of one of these combina- 
tions over another was cited, but all were presented as 
possible combinations for improvement of lateral con- 
trol and for making possible the reduction of landing 
speed through utilization of full-span flaps. Detailed 
considerations were discussed, such as the necessity of 
ventilating the slot in which the plug aileron moved. 
Such ventilation was found to be necessary to produce 
effectiveness at small deflections of the plug-type 
aileron. One of the most distinct impressions secured 
from Mr. Rogallo’s discussion was the extreme neces- 
sity of adhering to published design material or face the 
necessity of undertaking an experimental and develop- 
ment project for any different configurations. The 
dangers of modifying the configurations that have been 
tested were emphasized. Small changes were capable 
of materially altering the effectiveness and feel of slot- 
lip and plug configurations, and the N.A.C.A. has many 
cases where such alterations produced unsatisfactory 
results. It appears that this problem may not be so 
serious on the smaller and lower speed aircraft, but 
certainly the personal airplane manufacturer who 
strives for an easy-to-fly, simple airplane must be ex- 
tremely cautious before designing a configuration such 
as was proposed and offering it to the general public. 

Questions from the floor, following Mr. Rogallo's 
paper, emphasized the feeling of caution. Representa- 
tives of aircraft manufacturers questioned the item of 
control feel, and the answer was that a specific con- 
figuration study was required in every case. This, of 
Feeler ailerons 
were not necessarily required, in the opinion of Mr. 
Rogallo, although they had been used in certain installa- 
tions, particularly those pioneered by Northrop. Fred 
Weick discussed a possible configuration that is being 
studied for adoption on the agriculture airplane on 


course, means a development program. 
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which he is working. This involves a combination of 
drooped flap with slot-lip aileron, and he is hopeful for 
the result but somewhat apprehensive of the work and 
complication involved. The discussion closed on a final 
note of caution concerning the adoption of these meth- 
ods of lateral control because of the extreme variety of 
arrangements that are possible. (Mr. Rogallo’s paper 
will appear in the August issue of the REVIEW.) 

Your author was fortunate enough to be able to dis- 
cuss research work on low-speed flight which is now 
being conducted at the University of Wichita. This re- 
search, being sponsored by the Office of Naval Re- 
search, is a study of the effects of boundary-layer con- 
trol on the aerodynamic characteristics of wing sec- 
tions. The paper was devoted to a description of the 
efforts that had been made to survey the field, with em- 
phasis on the study of captured German documents. 
Reference was made to aircraft that had been designed 
and flown in Germany as early as 1941 and which 
showed the definite utility of forms of boundary-layer 
control. The wide variety of testing performed, how- 
ever, together with the difficulty of gathering all ma- 
terial and properly cataloging it, has made it difficult to 
secure a complete and overall picture of the field of 
boundary-layer control so that sufficient material could 
be furnished to provide design procedures. It was this 
deficiency that the research project at the University of 
Wichita is attempting to remedy. 

The paper presented a description of the testing 
facility, including the 7- by 10-ft. wind tunnel and the 
particular installation of the test airfoils in the wind 
tunnel. Tests were conducted on an airfoil of 4-ft. 
span, mounted between end plates, operating at an 
effective Reynolds Number of somewhat over 2,500,000. 
The airfoil section of NACA 23015, using a slotted flap 
and a hinged nose, was chosen, since some data were 
available on this section from German research. Bound- 
ary-layer control was secured by blowing air from slots 
located immediately behind the hinged nose on the 
upper surface of the profile and from a slot blowing over 
the upper surface of the deflected flap. 

The air was supplied for the blowing tests by a 65-hp. 
blower, which was capable of being independently con- 
trolled both as to the quantity of air delivered and the 
pressure ratio. Values of blowing ratio were varied 
from nose to flap slot, and it was found that the major 
improvement could be secured by directing all of the air 
to the slot at the flap. 

The hinged nose on an airfoil of 15 per cent thickness 
was found to be of little value with or without bound- 
ary-layer control. Its prime effect was merely to ex- 
tend the stall angle, but it did not increase, and in some 
cases even decreased, the maximum lift coefficient. 
With blowing out over the flap only, maximum lift 
coefficients of about 4.4 were secured. These lift co- 
efficients were accompanied by actual negative drags, 
which, of course, were offset by the quantity of power 
required to furnish the blowing air. From an auxiliary 
standpoint, however, this negative drag provides the 
Possibility that airplane performance on take-off and 
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landing at high angle of attack and high lift coefficients 
might be materially improved. Preliminary calcula- 
tions show that 40 per cent reductions in take-off run 
and 60 per cent reductions in landing run can be pos- 
sible if the full value of boundary-layer control is 
utilized. 

Detailed charts and graphs were presented which 
showed the test results indicating the value of blowing 
out from slots of different widths and with flap in dif- 
ferent positions. The paper was concluded by speculat- 
ing upon the possibility of tremendous improvement in 
lateral control which could be made possible by the 
prevention of airflow separation over flaps deflected to 
angles of 50°. The rate of change of life coefficient with 
flap deflection was maintained at an extremely high 
value for these high flap deflections, and the possibility 
of using drooped ailerons down as far as 30°, with still 
adequate lift coefficient change available for further 
flap deflection, makes it possible to use both the high 
lifting properties and control characteristics of a de- 
flected flap arrangement. 

Following a luncheon, at which Col. Hammond 
McD. Monroe, U.S.A., presented points that were of 
importance in the selection of aircraft as far as the 
ground forces were concerned, a paper written by Earl 
Weining, Project Engineer, Boeing Airplane Company, 
was presented by Doug Heimberger, of Boeing, on the 
development of the L-15 liaison airplane, as well as an 
analysis of the effects of certain variations in specifica- 
tions upon performance and design. This paper, which 
is a condensation of work that has been in progress for 
almost 2 years, represented, even in a condensed form, a 
great compilation of statistical and derived information, 
much of which can be appreciated only by detailed 
study. 

The description of the design and development pro- 
cedure highlighted the problems of development, such 
as the selection of an adequate propeller, the difficulty 
of securing adequate altitude performance as a result of 
carburetor difficulties, and the problems encountered 
in securing adequate directional and lateral control. 
This latter difficulty required the use of retractable 
ailerons or spoilers and the installation of larger rudder 
surfaces. The initial part of the paper stressed the fact 
that the airplane was designed as a handbook airplane 
to a particular set of specifications. One of these speci- 
fications, a landing speed of 35 m.p.h., was pointed out 
as the major factor in contributing to some of the per- 
formance limitations and deficiencies that were finally 
found to exist. The necessity of providing sufficient 
wing area and flap arrangements to secure this low land- 
ing speed imposed rather severe penalties on other as- 
pects of the design, particularly upon ceiling and rate of 
climb. In trying to summarize the material describing 
the development of the L-15 airplane, it is almost im- 
possible to discard one point in favor of another point, 
and obviously much attention has been given to the 
relative value of descriptive points in the initial writing 
of the paper. 

(Continued on page 35) 
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Design Factors in the Development of Light Aircraft 


EARL WEINING* 
Boeing Airplane Company 


INTRODUCTION 


‘MILITARY CHARACTERISTICS” or type specifica- 
tion requirements have a marked influence on the 
tactical suitability of an airplane design because they 
define the mission of the airplane, the minimum and de 
sired performance, the minimum equipment require- 
ments, and other criteria pertaining to tactical require- 
ments. It follows that the activity originating the 
military requirements is largely responsible for the 
success or failure of the airplane as a tactical unit. 

The success of a design depends on an intelligent 
compromise of many factors. Such a compromise can 
not be the complete responsibility of the designer. 
The relative importance of various design factors (such 
as airplane size, performance, and equipment) can be 
established only by the customer. 


TYPE SPECIFICATION REQUIREMENTS 


Rigid type specification requirements must be held 
to a minimum to permit flexibility of design. When a 
particular need exists but is not an absolute ‘‘must,’ 
it should be designated as a desired item or as a goal to 
be achieved without serious compromise to more im- 
portant factors. A low landing speed, such as 25 to 35 
m.p.h., for example, is not particularly important or 


Presented at the Seventh Annual! Personal Aircraft Meeting, 
I.A.S., Wichita, Kan., May 19-20, 1950. 
* Project Engineer, Wichita Division. 


even desirable. The important factor is landing dis- 
tance. A 600-ft. landing over a 50-ft. obstacle onto a 
sod surface can be achieved with stalling speeds ranging 
from 35 to 50 m.p.h., depending on airplane drag, which 
in turn is largely a function of the amount of flap area 
carried. With such a choice of stalling speeds, the 
governing criteria, insofar as liaison aircraft are con- 
cerned, becomes the desired observation speed. 

The original Army military characteristics to which 
the L-15 was designed required that the landing speed 
not exceed 35 m.p.h., a minimum rate of climb of 600 ft. 
per min., and a maximum take-off or landing distance of 
600 ft. The 35-m.p.h. landing speed can definitely be 
met with a 35 m.p.h. power-off stalling speed, provided 
control is adequate. An average airplane meeting the 
fixed-load requirements of the type specification and 
the minimum rate of climb and having a 35-m.p.h. 
stalling speed will require 130 hp. and will weigh 2,100 
Ibs. In the most recent liaison airplane ‘military 
characteristics,’ the landing-speed requirement has 
been replaced by an observation speed range from 40 
m.p.h. desired to 50 m.p.h. maximum. This observa- 
tion speed can be achieved with a 40-m.p.h. power-off 
stalling speed. The fixed-load requirements have been 
increased by 23 lbs.; the required endurance has been 
increased by 1 hour; the minimum rate of climb has 
been increased to 800 ft. per min.; and, at the same 
time, the span limitation has been reduced from 40 to 
37 ft. The effect of these changes is interesting (see 
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“TABLE 1 
Effect of Specification Changes on Performance 


Power Span Weight R/C Take-Off 


Original type specifica- 


tion airplane 130 40 2,100 600 550 
Reduce span to 37 ft. 130 37 2,100 470 880 
Increase fixed weights 

23 Ibs. 130 37 2,141 424 975 
Increase endurance by 

1 hour 130 37 2,220 342 1,210 
Increase stalling speed 

from 35 to 40 m.p.h. 130 37 2,159 593 700 


Increase power to ob- 
tain specified min- 
imum R/C of 800 ft. 
per min. 225 37 2 800 520 


Table 1). Obviously, the majority of the revisions to 
the original type specification have been in the direction 
of a larger, heavier, more powerful (and, therefore, more 
costly) product. At the same time, the specification 
stated that an airplane with an empty weight of 1,000 
lbs. was desired. 


WEIGHT DATA 


Weight data for this study have been based on a care- 
ful analysis of the component weights of five liaison air- 
craft and five light commercial airplanes. Fixed-equip- 
ment weights were established by the specification. It 
is impossible at this time to enter into a complete 
presentation of this weight analysis; however, a few 
typical curves will serve to demonstrate the nature of 
the study. Such typical curves are represented by 
body structure weight in Fig. 1, engine section weight in 
Fig. 2, empennage weight in Fig. 3, and wing weight in 
Fig. 4. The K factor in the latter two curves is repre- 
sentative of per cent flap area. The fixed weights are 
summarized in Table 2. The designer can exercise only 
limited control over 6 per cent of the total, 758 Ibs. 
shown in Table 2. For example, wiring, conduit, clips, 
etc., under electrical equipment are well fixed by the 
specification and the airplane size. Pilot’s seats for 
liaison aircraft range in weight from 7.0 to 8.6 Ibs. for 
that in the L-15. The L-15 seat is designed for a 40g 
crash load and is equipped with inertia-locking shoulder 
harness reel weighing 1.5 lbs. Observer’s seats range 
in weight from 2 Ibs. for that in the L-6 (a plywood 
panel), to 11.5 lbs. for the 10g, 180° swiveling seat in the 
L-15. (If the swiveling seat were eliminated, it would, 
under present requirements, be necessary to add shoul- 
der harness and reel and to design for a 2,000-Ib. harness 
load. A fixed seat of approximately 7 Ibs. weight, plus 
4 lbs. for harness and reel, would weight 11 lbs.) The 


TABLE 2 
Summary of Fixed Weights 


Electrical equipment 98.7 
Instrument installation 
Furnishings 55.8 
Starting system 21.0 
Communicating equipment 100.0 
Crew weight 400.0 
Propeller weight 65.0 

Total 757 .6 
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65-lb. allowance for propeller is representative of avail 
able metal constant-speed units. Since all of the com- 
ponent weights are functions of power and/or airplane 
gross weight, the airplane weight can be reduced to 


Fic. 5. Speed of minimum drag vs. stalling speed 


Wing weights. 


a simple function of power if wing loading, endurance, 
and load factors are held constant. The resulting rela- 
tionship has been shown to be accurate to within plus or 
minus 2 per cent for liaison aircraft. It is easily modi- 
fied to fit any given set of conditions. This weight 
analysis has shown that the airplane weight is not 
affected by the amount of flap area used if a constant 
stalling speed is maintained. It has also shown that 
there is no essential weight difference between military 
liaison aircraft and the off-the-shelf adaptions for equal 
fixed-load requirements, equal flotation, and equal load 
factors. There is no sacrifice weightwise from all- 
metal construction or cantilever wings. 


PERFORMANCE DATA 


Performance data for the study were based on those 
for ten liaison aircraft, the Fiesler Storch, and a modified 
Fairchild ‘‘22.’’ All performance data were actual 
flight-test figures. Here, again, it is only possible to 
cover briefly this phase of the study; however, it can be 
stated that climb data computed on the basis of the de- 
velopment were accurate to within plus or minus 3 per 
cent and the high speed to within approximately plus or 
minus | per cent for the airplanes studies. It has been 
shown that the speed of minimum drag, which is also 
the speed of best climb, is a direct function of the flaps- 
up stalling speed. In the case of liaison aircraft, this 
ratio, as shown by the curve in Fig. 5, is equal to 1.3. 
Since at the speed of minimum drag the parasite and 
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Fic. 6. Take-off (top) and landing distances (bottom). 


induced drag are equal, this leads to an interesting 
method of predicting performance which is versatile and 
well adapted to changes in parameters. Take-off dis- 
tance was found to be a simple function of stalling speed 
and rate of climb (see Fig. 6). Here, all actual dis- 
tances have been reduced to a common rate-of-climb 
basis of 600 ft. per min. by the ratio of actual rate of 
climb to 600. The climb is indicative of the excess 
power available for take-off. Landing distance is a 
function of stalling speed and per cent flap area. These 
curves are considered to be representative of liaison air- 
craft. 

It has been determined from stall data on liaison air- 
craft that, with a well-designed wing and wing to body 
juncture, a maximum overall flaps-up lift coefficient of 
1.6 can be expected. A plot (Fig. 7) of the AC; that 
can be expected from flaps indicates that, with slotted 
flaps, spoilers, and small ‘‘feeler’’ ailerons, a value of 
1.02 can be obtained, making the flaps-down lift co- 
efficient equal to 2.62 at stall. This is not the wing C, 
but the overall airplane lift coefficient with power off 
and represents the probable average—not the maxi- 
mum attainable value with specialized flap design. 

At this point, it is well to consider the effect of flaps 
on performance (see Fig. 8). The airplane in this ex- 
ample has a 37-ft. span, a weight of 1,980 Ibs., a stalling 
speed of 40 m.p.h., and 125 hp. Thirty per cent flap 
area means a 40 per cent reduction in wing area over 


that of an unflapped airplane—an important size factor. 
Thirty per cent flap area means a rate of climb increase 
from 415 to 750 ft. per min., or 81 per cent; an increase 
in maximum speed from 75 to 112 m.p.h., or 50 per cent; 
a decrease in take-off distance from 1,000 to 550 ft., or 
45 per cent; and a decrease in landing distance from 
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1,000 to 365 ft., or 63 per cent, over an unflapped air- 
plane of this type. Obviously, the liaison airplane must 
carry maximum flap area. 


Span is another important factor in light airplane 
design, as we have previously indicated. Data based 
on a 2,000-Ib. airplane with a 37-ft. span, a 40 m.p.h. 
stalling speed, and 128.5 hp. (see Fig. 9) show that a 1- 
lb. weight change means a 1.05 ft. per min. change in 
climb, that a 1-hp. change in power means a 4.46 ft. per 
min. change in climb, while a 1-ft. change in span 
means a 37 ft. per min. change in climb. In this par- 
ticular case, which is representative of liaison aircraft, 
a |-ft. change in span is equivalent to a change of 8.3 
hp. or a 35-lb. weight change. It follows that the 
3-ft. reduction in span limitation will require a 25-hp. 
increase in power or a 105-lb. weight reduction. An- 
other interesting relationship of span loading and power 
can be obtained by plotting span loading vs. rated power 
for existing light aircraft (Fig. 10). It will be noted 
that liaison airplanes, both military and off-the-shelf, 
follow a well-defined trend. According to this curve, 
a 125-hp., 2,000-lb. liaison airplane should have a 
39.6-ft. span, which is in close agreement with the 
results of this study, as will be shown later. The most 
pronounced effect of span on performance is that on 
take-off at 10,000 ft. (see Fig. 11). Here, a 10 per cent 
span reduction from 40 to 36 ft. has resulted in a 72 
per cent increase in take-off distance, and a 20 per cent 
reduction increases the take-off distance almost 900 
per cent. Requirements for span reduction, therefore, 
warrant careful consideration, weighing the value of 
the reduction from a dimensional point of view against 
the performance penalty. 


DISCUSSION 


The new liaison airplane type specification requires a 
weight allowance as part of the design load of 100 Ibs. 
for communicating and miscellaneous equipment. The 
exact nature of the miscellaneous equipment is not 
known; however, it is suspected to be baggage, since 
the specification calls for all tactical equipment carried 
by liaison aircraft in combat. At any rate, the heaviest 
tactical radio equipment used in liaison aircraft weighs 
57.3 Ibs. A lighter weight tactical radio is now under 
development. It is therefore believed that the tactical 
value of the aircraft would not be impaired by reducing 
the design weight allowance to 60 lbs., with the addi- 
tional 40 to be carried as overload when required. The 
new liaison airplane specification requires a minimum of 
3 hours’ endurance at not more than 75 per cent power. 
An endurance of 2 hours at full rich mixture, or 2.25 
hours at best power mixture, at 75 per cent power will 
provide 5 to 6 hours’ endurance at maximum economy 
mixture at operating speeds. It is therefore believed 
that the design fuel load should be reduced to 2 hours’, 
with additional tank space being provided for 1 addi- 
tional hours’ fuel to be carried as overload when re- 
quired for ferry purposes, etc. For the purpose of 
identification, these two aircraft will be designated as 


“specification” and ‘‘proposed”’ airplanes, one meeting 
the full specification requirements and the other in- 
corporating the two deviations therefrom previously 
indicated. 


The effect of these two deviations from requirements 
on weight is surprising (see Fig. 12). Here, we have 
two airplanes with the same span, stalling speed, and 
rate of climb. The “proposed” airplane has 125 hp. 
and weighs 1,942 lbs., while the ‘‘specification”’ airplane 
has a 175-hp. engine and weighs 2,431 Ibs. Both air- 
planes have identical tactical equipment. It is obvious 
that the designer of the liaison airplane exercises limited 
control over only 41 to 43 per cent of the airplane 
weight, while, on the other hand, the type specification 
completely controls 57 to 59 per cent of the weight. In 
this example and for liaison airplanes in general, the 
addition of 1 Ib. of fixed weight adds 1.81 lbs. to the 
airplane gross weight. The addition of a requirement 
for a directional gyro, artificial horizon with inverter, 
totaling 17 lbs., will increase the airplane weight 31 lbs. 
and reduce the climb 33 ft. per min. if power, stalling 
speed, and load factors remain constant. With con- 
stant endurance, load factors, and stalling speed, the 
addition of 1 hp. will add 6.35 Ibs. to the airplane 
weight. 


A plot of performance vs. stalling speed (Fig. 13) for 
the proposed airplane with a 37-ft. span and 125 hp. 
indicates that the optimum stalling speed, insofar as 
take-off is concerned, is 43.2 m.p.h. Contrary to what 
might off-hand be expected, the take-off distance does 
not continue to reduce with a reduction in stalling 
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speed. After a series of such computations, it is possi- 
ble to plot the performance at these optimum speeds vs. 
span. Fig. 14 shows that the optimum of these speeds 
for climb occurs with a span of 40 ft. and a stalling speed 
of 41.4 m.p.h. Let us now compare the performance of 
this ‘‘proposed”’ airplane with a “‘specification’’ airplane 
having the same stalling speed (Table 3). 


TABLE 3 


Performance 
Speci- 
Proposed fication 
Item Airplane Airplane Difference 
Power 125 220 +95 
Span, ft. 40 37 —3 
Weight, lbs. 1,960 2,730 +770 
Maximum speed, m.p.h. 124 110 —14 
Cruising speed, m.p.h. 110 98 —12 
Service ceiling, ft. 20,000 14,500 — 5,500 
Rate of climb, ft. per min. 880 840 —40 
Take-off distance, ft. (sea level) 500 525 +25 
Take-off distance, ft. (10,000 ft.) 1,400 1,850 +450 
Landing distance, ft. 425 425 0 
Climb at 10,000 ft., ft. per min. 380 298 — 82 
Endurance—normal, hours 2 3 +1 
Endurance—overload, hours 3 : 


The specification airplane would have to be powered 
with a geared engine similar to the GO-435 and be 
equipped with a constant-speed wood propeller similar 
to that used on the L-13. The specification airplane is, 
in fact, approaching the size and performance of the 
L-13, which has 240 hp. and weighs 2,900 Ibs. It 
should be remembered that the type specification stated 
that an airplane with a 1,000-lb. weight empty was 
desired. It will be noted that one further exception has 
been taken to the specification—the use of the optimum 
40-ft. span. If the span is reduced to 37 ft., still re- 
taining the same stalling speed, the performance com- 
pares as shown in Table 4. Obviously, development 
studies, together with practical consideration of design 
requirements, will pay off in smaller and more efficient 
aircraft. In this case, the 3-ft. span reduction resulted 
in a 90-ft. per min. reduction in climb, a 3,100-ft. reduc- 
tion in service ceiling, and a 57-ft. increase in take-off 


distance. 


TABLE 4 
Performance 
Span, ft. 37 40 
Rate of climb, ft. per min. 790 880 
Service ceiling, ft. 16,900 20,000 


Take-off distance, ft. 557 500 


It is interesting to now apply the point evaluation 
system (Fig. 15) for performance as used by the Air 
Materiel Command in the evaluation of the 1946 
liaison airplane competition eliminating landing speed 
and substituting observation speed. It has been found 
that, for the 40-ft. span, 125-hp. proposed airplane, the 
maximum number of points are attained with a stalling 
speed range from 40 to 43.6 m.p.h., averaging 41.8 
m.p.h. This figure is in close agreement with that 


previously determined. The next step is the applica- 
tion of this performance evaluation to an airplane meet- 
ing the requirements of the original type specification to 
which the XL-15 was designed. The airplane has 125 
hp. and a fixed-pitch metal propeller. Fig. 16, showing 
the variation of performance with stalling speed, is 
interesting in that it shows close agreement with the 
XL-15 performance and that it again shows that the 
shortest take-off is not necessarily attained at the lowest 
stalling speed. The performance evaluation (see Fig. 
17) shows that the maximum number of points is 
attained at a 41-m.p.h. stalling speed in spite of the high 
value assigned to landing speed—40 out of the possible 
200 points. If the point system correctly reflects the 
relative importance of the various performance items, 
it can be assumed that the Army desired an airplane 
with approximately a 40-m.p.h. landing speed rather 
than the 35-m.p.h. maximum specified. This must be 
true, since the 35-m.p.h. landing speed requirement has 
now been deleted in favor of an observation-speed 
requirement. The cost of this one specification 
requirement on performance is great (see Table 
5). This brings us back to the point previously 
mentioned that the military characteristics are to a 
large extent going to determine the final airplane 
performance. 


TABLE 5 7 
Performance 
Landing speed, m.p.h. 35 40 
Power-off stalling speed, m.p.h. 37.5 42.5 
Rate of climb, ft. per min. 640 850 
Service ceiling, ft. 14,700 19,200 
Cruising speed, m.p.h. 95 119 
Take-off distance, ft. 570 545 
Landing distance, ft. 345 450 


The possibility of further improvement in perform- 
ance through the use of propeller speed reduction units 
is remote (Fig. 18). In the development of these data, 
40 lbs. has been allowed for a belt drive. Wood 
blades in a constant-speed hub have been used, since 
metal blades would present a serious weight and avail- 
ability problem in the larger diameters. An activity 
factor of 80 was used throughout and is probably low 
for the small diameters and high for the large diameters. 
The optimum diameter for climb and take-off is 104 in., 
with a reduction ratio of 0.67. There is no improve- 
ment in climb and take-off performance over that 
obtained with the direct-drive engine and metal pro- 
peller. This is partially due to the reduced efficiency 
of the wood propellers, to their restricted diameter to 
avoid tip speed losses, and to the increased weight due 
to the reduction drive and large propeller diameters. 
These calculations and resulting conclusions apply to 
liaison aircraft of approximately 2,000 Ibs. weight and 
125 hp. It is possible that improvements from 
gearing can be achieved on small and low-powered 
airplanes where the propeller size and weight is reason- 
able. 
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Fic. 18. Geared propeller performance. 


CONTROL REQUIREMENTS 


A pb/2V of 0.07, with a minimum pd of 10 ft. per sec., 
does not appear to provide adequate control for liaison 
aircraft. The Army Field Forces have since modified 
their requirements to specify a minimum pb/2V of 0.09; 
however, they failed to revise the minimum value of pb. 
Fig. 19 depicts the various Army, Air Force, and Navy 
requirements, together with some actual values on ex 
isting aircraft. Since the stalling speed of the liaison 
airplane will have to be around 40 m.p.h., it is obvious 
that little was gained through this particular change in 
requirements. The L-15, at an approach speed of 65 
m.p.h. with flaps up, has satisfactory control character 
istics in any reasonable weather condition. Other 
airplanes, such as the L-5 and L-6, appear to have good 
control. It is therefore believed that the original valu 
of pb/2V should be retained but that the minimum 
value of pb should be increased to 16 ft. per sec. This 
would mean that the L-15, for example, should actually 
have a pb/2V of 0.14 rather than 0.08. 


FLOTATION 


Flotation is another serious problem with liaison air 
craft, since they must operate from unprepared, 
plowed, muddy, and sandy fields. Tire pressure, and 
not wheel size as specified in the “military character- 
istics,’’ should be the governing criteria. (See Fig. 20.) 


The A.M.C. has established a tire pressure of 16 lbs. 
per sq.in. as a maximum limit for their liaison aircraft; 
however, this does not provide adequate flotation for 
sand. The L-15, with a tire pressure of 10 lbs. per 
sq.in., does appear satisfactory, since it has been oper- 
ated from plowed sand areas. Army Ordnance recom- 
mends a maximum pressure of 12 Ibs. per sq.in. for 
operation of motor vehicles on sand. It is therefore 
believed that 10 lbs. per sq.in. at 35 per cent deflection 
should be established as a limit for liaison aircraft. The 
tail wheel may have a considerably higher pressure. 
Without further data available, it can only be said that 
the 30 lbs. per sq.in. pressure in the tail-wheel tire on the 
L-15 may be a little on the high side. 


FLIGHT TESTING 


Accurate flight testing of light aircraft presents more 
of a problem than does that of large aircraft. Because 
of the short range of these aircraft, it is almost im- 
possible to survey the area for vertical currents and to 
select the most suitable area, as can be done, for ex- 
ample, with the B-50. For the same reason and be- 
cause of low ceilings, most test work on light aircraft is 
conducted at low altitudes, where atmospheric condi- 
tions are most erratic and variable. Obviously, flying 
near clouds or in rough or turbulent air will produce 
data that, at the best, can be considered only approx- 
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imate. Clear weather, free of clouds, such as is often 


experienced in the Wichita Area, appears ideal; how 
ever, more often than not it is unsatisfactory. The 
lapse rate or change of free air temperature with altitude 
has a pronounced effect on the determination of satis- 
factory or unsatisfactory conditions. Climb tests con- 
ducted when a standard lapse rate exists can normally 
be expected to be good, provided there are no breaks in 
the lapse-rate curve. The maximum variation from 
the standard of 2° per 1,000 ft., which can be expected 
to give reasonable results, is 1°C. per 1,000 ft.; in other 
words, lapse-rate curves of 3° per 1,000 or 1° per 1,000 
ft. Breaks in the lapse-rate curve usually indicate the 
presence of vertical air currents and turbulent air 
Data recorded near such changes will ordinarily be of 
little value. The effect on climb is pronounced (se« 
Fig. 21). These tests on the XL-15 bring out this point 
very well. Note that in each case the break in climb 
and lapse rate occur at approximately the same altitude 
Test No. 89 was satisfactory below 10,000 ft., while Test 
25 was good above 6,000 ft. These curves coincide be 
tween 6,000 and 10,000 ft. Test No. 94 (Fig. 22) was 
unsatisfactory at all altitudes. A minimum of three 
continuous climbs is necessary to establish a climb 
curve. 

It will be found that Diehl’s general rate-of- 
climb curve (Fig. 23) is extremely useful in extending 
climb data and is accurate at least for light aircraft. 
Adequate instrumentation, including a photorecorder, 
is necessary for proper evaluation of data. In climb 
tests, it is particularly necessary to record photo- 
graphically the instrument readings at frequent inter- 
vals to permit accurate plotting and analysis of the re- 


sulting data from the standpoint of atmospheric condi- 
tions. It is difficult to find room for such instrumenta- 
tion in light aircraft, as shown by a photograph (Fig. 24) 
of the observer’s cockpit in the XL-15. This instru- 
mentation includes a fuel flowmeter, pressure-gage 
switches, potentiometer with multipoint switch, in- 
tervalometer for operation of the camera, a 35-mm. 
camera, and photorecorder box housing an altimeter, 
air-speed indicator, tachometer, manifold pressure gage, 
clock, and space for one additional instrument. It was 
necessary to use a helicopter air-speed indicator for the 
XL-15 tests. 


10 
\ 
0.8 4 
\ 

o 
& 0.67 © XL-15 TEST CLIMB NO. 122 
% 
B 0.44 
2 

0.27 

0.2 0,6 0,8 1.0 


RATE OF CLIRS/INITIAL RATE OF CLIWB 


Fic. 23. General rate-of-climb curve. 
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CONCLUSIONS 


It is not intended that the performance data pre- 
sented herein should be interpreted as the maximum 
that can be achieved with extended study and re- 
search. These data are, however, comparative and in- 
dicative of the effect of changes in the various design 
factors. It has been assumed in each case that the ex- 
ample was specifically designed for the conditions set 
forth and not a modification of another version. 

I believe that it can be safely said that the develop- 
ment of a light airplane presents far more problems than 
normally credited to it. Design and development 
studies are necessary if maximum performance is to be 
obtained at a minimum of power and airplane size. 
Further development work is necessary in light aircraft 
power plants, carburetion, propellers, flaps, and, par- 
ticularly, in low-speed control. In the case of liaison 
aircraft, it is particularly important that more con- 
sideration be given to the consistency and practicability 
of type specification requirements. Development of 
the YL-15 has extended over a 4-year period. It took 
1 year from the start of design to the initial flight. 
Such development work cannot be done when emer- 
gency conditions arise. In order to increase the utility 
and to improve the performance of liaison aircraft, the 
designer must depart from the conventional, which 
means coordinated and intelligent, as well as expensive, 
development work. This paper has been primarily 
limited to liaison aircraft for obvious reasons; however, 
it is hoped that some of the things learned in the XL-15 


Fic. 24. Instrumentation photo, XL-15. 


development and presented here will be of value to the 
light aircraft industry in general. 
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Do We Need Turboprops? 


E. V. FARRAR? and R. E. JOHNSON? 
Wright Aeronautical Corporation 


FUNDAMENTAL CONSIDERATIONS involved in the 
question, “Do we need turboprops?’’ are no differ- 
ent from those of 20 years ago when we were all trying 
to decide between liquid- versus air-cooled power plants. 
However, the solution of the present-day power-plant 
selection problem is greatly complicated by the number 
of different types of power plants from which we may 
choose. Now we must consider the reciprocating en- 
gine, the turboprop, and the turbojet in all their nu- 
merous variations when we endeavor to choose a power 
plant for the next step in transport airplanes. In addi- 
tion, we must recognize the potentialities of other types 
of power plants under development and be prepared to 
fit them into the future aircraft speed-range spectrum. 
The rocket, the ram-jet, and the atomic power plant 
are in this category and will undoubtedly be the subject 
of future discussions when turboprops and turbojets 
have demonstrated their proper field of usefulness as 
aircraft engines. 

In view of the present state of development of the 
various types of engines just mentioned we have con- 
fined this analysis to the air-cooled radial reciprocating 
engine, the turboprop, and the turbojet. The factors 
of airplane range, airplane speed, and cost of operation 
with these engine types are examined as applicable to 
commercial transport airplanes. 

As a first step in the analysis we have endeavored to 
eliminate all airplane factors and consider only the 
installed power plants in order to determine which type 
delivers the greatest percentage of fuel energy in the 
form of net thrust to an airplane. We believe Fig. 1 
will help clarify the assumptions made in the first step 
of this analysis. 

We assume that the power plant with its installation 
features is entirely divorced from any airplane and 
propels only itself with enough wing area for its own 
support. Wing area or tankage necessary to carry 
fuel is not considered because it varies so greatly with 
the type of airplane in which an engine may be installed. 


Presented at the Fifth Annual Flight Propulsion Meeting 
I.A.S., Cleveland, March 24, 1950. 

* We are indebted to the interest and foresight of W. G 
Lundquist, Chief Engineer, Wright Aeronautical Corporatio: 
and George Page, Chief Engineer, Curtiss-Wright Airpla 
Division, forthe great mass of data that made this paper possibl 
and deeply appreciate their permission to use it. Many engi 
neers under the supervision of Messrs. Lundquist and Page con 
tributed with what has been aptly termed ‘“‘dog and sleigh work 
We also appreciate permission of the I.A.S. to use certain data 
from a previous paper by Mr. Lundquist entitled “Optimum 
Fields of Application for Air-Consuming Power Plants.” 
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To keep our comparison of engines as simple as possible, 
we consider only nacelle-mounted power plants. With 
these assumptions we have endeavored to determine the 
maximum per cent of the energy in each pound of fuel 
burned which can be made available as net thrust from 
the several engine types after the engine has generated 
enough thrust to lift and propel itself at various aircraft 
speeds. Referring to Fig. 1, we propose to find the 
engine type that will give us the maximum per cent of 
the total energy of the fuel burned as pull on the towing 
cable. This we will do for speeds from 200 to 1,000 
m.p.h. We believe that this is the simplest way to 
determine which engines are worthy of more complete 
consideration and that it will facilitate a better under- 
standing of the overall problem that is, of course, to 
select an engine that, when installed in an aircraft, 
best performs a given mission. 

We all know that only a relatively small per cent of 
the total fuel energy is available as net thrust, and, if we 
analyze the problem, we find that the total energy of 
the fuel is dissipated through the channels shown in 
Table 1. 

The nature of these various losses should probably be 
enlarged upon as follows. 


(A) Unavailable Energy Inherent in the Basic Ther- 
modynamic Cycle: This is the loss that must be accepted 
in a thermodynamic cycle when heat is added to the 
working fluid, even though the successive steps of the 
cycle are assumed to be accomplished at 100 per cent 
efficiency. As we shall see later, this loss varies appre- 
ciably with the various types of engines and operating 
conditions. 

(B) Internal Losses: These losses include all which 
exist, because the steps of the thermodynamic cycle are 
not actually performed at 100 per cent efficiency. 
include friction; 


They 
aerodynamic and thermodynamic 
losses in the gas passages; and, when we consider turbo- 
prop and turbojet engines, they also include losses in the 
compressor, combustion chamber, 


and jet 


turbine, 
nozzle. 


TABLE 1 


Fuel Energy Distribution for Air-Consuming Aircraft Engines 


(A) Unavailable energy inherent in the basic 
thermodynamic cycle. 

(B) Internal losses. 

(C) Propulsive losses. 

(D) Parasite drag loss of power plant. 

(E) Induced drag loss of power plant. 

(F) Useful propulsive energy. 
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(C) Propulsive Losses: The propulsive device is 
considered a part of the power plant whether it is a 
propeller or a jet. This loss is that introduced by the 
propulsive device when transforming the mechanical 
energy output of the engine to thrust. Variation of 
propeller efficiency with aircraft speed is an important 
factor on those engines using propellers. The same 
efficiency values were used for propellers whether in- 
stalled on turboprops or reciprocating engines. 

(D) Parasite Drag Loss of Power Plant: All power 
plants were considered to be nacelle-mounted. This 
analysis does not cover the case of submerged engine 
installations. The nacelle drag loss was calculated as a 
function of the frontal area of the installed power plant 
and the wetted area of the nacelle. 

(E) Induced Drag Loss of Power Plant: The value of 
this loss was established on the basis of an increase in the 
induced drag of an airplane introduced by the weight 
of the installed power plant, including a propeller when 
used. For the purposes of this comparison the L/D 
ratio at any aircraft speed was considered the same for 
an aircraft with any one of the three types of power 
plant. This may be subject to some criticism but 
fortunately does not have an important bearing on the 
conclusions reached. 

(F) Useful Propulsive Energy: This represents the 
energy that is available for propulsion of the aircraft 
itself, since all the fuel energy required to propel the 
power plant has already been deducted. At any speed, 
the power plant that has greatest residual available 
energy as thrust is the power plant likely to be most 
suitable from the standpoint of maximum range at that 
speed. 

Fig. 2 shows the energy utilization of a geared super- 
charged reciprocating engine at various air speeds at 
20,000 ft. altitude. Perhaps the most important thing 
to note on Fig. 2 is that the ideal cycle loss does not 
vary perceptibly with aircraft speed. A question might 
be raised as to why the internal engine loss varies with 
aircraft speeds. The important factor here is that 
various engine r.p.m. may be utilized at the several air- 
craft speeds. In each case engine power was chosen 
to make the per cent of useful propulsive energy from 
the fuel used a maximum, and analysis indicates that 
up to 500 m.p.h. maximum per cent useful propulsive 
energy will result if a reciprocating engine is not oper- 
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ated at maximumr.p.m. The discontinuity in internal 
engine loss at 500 m.p.h. occurs because, above this 
speed, maximum per cent useful propulsive energy is 
obtained if the engine is operated at maximum power. 
There is no discontinuity in the curve of maximum per 
cent useful propulsive energy available. The dotted 
lines in the area of useful propulsive energy on either 
side of 500 m.p.h. show the effect of continuing above 
that speed at reduced engine power or below that speed 
at maximum engine power. It is clear from Fig. 2 that, 
as airplane speed is increased, internal engine losses, 
propulsive losses, nacelle drag losses, and induced 
drag losses consume a greater and greater per cent of 
the fuel energy until at approximately 625 m.p.h. the 
reciprocating engine can only fly itself and its installa- 
tion features. Fig. 2 is based upon an engine having a 
specific fuel consumption of approximately 0.47 lb. per 
b.hp.-hr. at 60 per cent power in the high supercharger 
gear ratio. 

Fig. 3 shows the energy distribution versus air speed 
at 35,000 ft. altitude for a turboprop engine of moder- 
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ately high internal compression ratio. Since this is, 
in a sense, an engine of the future, internal efficiencies 
that we believe will be obtained in 3 to 5 years were 
used. Important factors evaluated in this connection 
were: (A) inlet pressure loss, (B) compressor efficiency, 
(C) combustion efficiency, (D) combustion chamber 
pressure drop, (E) overall turbine efficiency, and (F 
velocity coefficient of nozzle. 


Note that, in the case of a turboprop, the ideal cycle 
loss becomes less as the air speed increases. This is true 
because the higher ram pressure effectively increases the 
overall compression ratio. This engine appears suit- 
able for higher speeds than the reciprocating engine, 
because the ideal cycle loss does become less as aircraft 
speed increases and because the internal loss is less at 
allspeeds. The effect of the propeller becomes very im 
portant at high speed, and, in spite of the favorable 
internal mechanism of the engine at an air speed of 
approximately 1,000 m.p.h., the engine is capable of 
flying only itself. Fig. 3 is based upon an engine with 
an equivalent specific fuel consumption of 0.48 Ib. per 
b.hp.-hr. at 100 per cent power at static sea-level con 
ditions. Approximately 11 per cent of the useful thrust 
is created by the exhaust jet. 


Fig. 4 shows the energy distribution versus air speed 
at 35,000 ft. altitude for a turbojet engine of moder- 
ately high internal compression ratio. The same inter- 
nal efficiencies were assumed as for the turboprop 
engine of Fig. 3. As in the case of the turboprop 
engine, ideal cycle losses decrease as air speed is in 
creased. In the speed range shown, there is no impor- 
tant change in the internal engine losses. It is most im- 
portant to note that propulsive losses also decrease as 
speed increases. This factor may be readily understood 
by reference to the expression for propulsive efficiency of 
a simple jet which is as follows: 


ep = 2/[(V2/Vi) + 1] 


where , = jet velocity and V; = aircraft velocity. 
When applying this expression to a turbojet, it must be 
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remembered that V» increases as V1 is increased, but at 
a much lower rate. 

Fig. 4 is based on a turbojet giving a sea-level static 
specific consumption of 0.77 Ib. of fuel per hour per 
lb. of thrust at 70 per cent thrust and 0.95 Ib. of fuel per 
hour per Ib. of thrust at maximum thrust. 

Analyses of the type just described were conducted 
on the following types of engines: (A) geared super- 
charged reciprocating engine; (B) compound recipro- 
cating engine; (C) reciprocating engine with maximum 
compounding utilizing all possible exhaust energy for 
feedback to the propeller drive or for supercharging and 
with an intercooler between the supercharger and engine 
cylinders; (D) turbojets with low, medium, and high 
compression ratios, each at optimum fuel-air ratio; 
and (E) turboprops at low, medium, and high com- 
pression ratios each at maximum fuel-air ratio. 

The results of these analyses are shown in Fig. 5. 
From this figure it appears that, at speeds between 
approximately 250 and 625 m.p.h., a turboprop engine 
is more economical of fuel than either a reciprocating 
engine or a turbojet. Propeller efficiency at the cross- 
over point between turboprops and turbojets was taken 
as 71 per cent. It must be emphasized that these 
curves are based upon what might well be termed 
“rubber” engines, since each point is the best energy 
utilization that can be obtained at the assumed altitude 
and speed and does not represent one engine of the type 
in mind flying over a range of speeds or altitudes as it 
must in an airplane. We believe these curves are 
useful in that their construction has helped us under- 
stand the nature of the losses in various engine types; 
they show the speed ranges where a specific type is apt 
to be superior and the speed ranges where two types 
nust be carefully considered in connection with an 
aircraft mission to determine which is superior. 

Having considered the optimum fuel utilization of 
several engine types, let us now investigate our three 
power plants in terms of the cost of doing one specified 
job—that is, the transportation of 1 ton of goods, bombs, 
or people 1 mile. In this phase of our study, as in the 
previous one, it is difficult to segregate the engine-type 
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effects. It is necessary to design a whole series of air- 
planes to carry the specified package for various speci- 
fied distances at different speeds and altitudes. All of 
these airplanes must have satisfactory take-off char- 
acteristics, be practical of construction, and meet the 
minimum performance standards of the C.A.A. Such 
an analysis has been made by the Airplane Division of 
Curtiss-Wright Corporation, in cooperation with the 
Propeller Division and Wright Aeronautical Corporation 
Division. This paper will show only the typical results 
of this study as applied to the question: ‘‘Do we need 
turboprops?”’ 


Anyone familiar with the current C.A.A. cost analysis 
data knows that the vast amount of actual information 
collected during the past 15 or 20 years over millions of 
operating hours has given us accurate data on actual 
cost per revenue-mile, costs per ton-mile, etc., for vari- 
ous types and sizes of reciprocating engines. As far as 
the power plant is concerned, the essential items of cost 
are: (A) initial cost reflected in depreciation—engines 
and propellers; (B) parts replacement material cost— 
engines and propellers; (C) parts replacement labor 
cost—-engines and propellers; (D) line maintenance 
parts and labor cost—engines and propellers; and (E) 
fuel and oil operating costs. 

However, all items are much in doubt on the turbo- 
prop and turbojet. To analyze one or the other of these 
advanced types of power plants, we must “make up” 
our own figures. 

Consider the first item—‘‘depreciation—engines and 
propellers.” In the United States, all turboprop and 
turbojet engine development has been carried on prin- 
cipally at the expense of the Government through mili- 
tary contracts. It has been carried on in facilities 
supplied directly or indirectly by the military, and 
these facilities, in general, cost two to three times as 
much as those required for the equivalent reciprocating 
engine. For example, a 4,000 b.hp. reciprocating en- 
gine takes a 4,000 b.hp. dynamometer, but a 4,000 
bhp. turboprop or equivalent turbojet requires a 
12,000 b.hp. dynamometer or equivalent for component 
testing and development. In view of this, what is a 
true and fair initial cost to be used for the three types? 
For the purpose of this study we assume that a turbo- 
jet costs twice as much per pound as a reciprocating 
engine and that a turboprop exclusive of the propeller 
costs one and one-half times as much. 


In the case of parts replacement material cost per 
overhaul, we know the figure for existing reciprocating 
engines very well but have little reliable information to 
use in connection with the other two types. In this 
study, we discounted what we believe to be present 
costs for turbojets and assumed that parts replacement 
cost per overhaul will be comparable with existing re- 
ciprocating engine experience. The time between over- 
hauls was assumed to be one-third to one-half of that 
obtained by domestic air lines using reciprocating 
engines in the U.S.A. today. This is believed favorable 
to the turbojet and turboprop alike as they may exist 


3 to 5 years from now in comparison with the recipro- 
cating engine. 

The third item of engine cost is the parts replacement 
and repair labor. Here, we find a wide variation of 
accounting practice in existence among domestic air- 
line operators. For the purpose of this study, the basic 
engine and propeller overhaul labor was used. This 
item is relatively low on all three engine types, and the 
actual difference between reciprocating engines and 
turbine types will depend largely upon the type of com- 
pressor and details of the blade attachment. It is 
anticipated that the man-hours per overhaul for the 
turbine types may vary as much as +25 per cent be- 
cause of this factor. For this study, the three types 
were assumed to require the same man-hours per over- 
haul. 


Line maintenance parts and labor cost for engines 
and propellers was assumed to be the same for all en- 
gines. The exact value of these items makes little 
difference in the total, since they are relatively small. 


That brings us to the fuel and oil cost item. The cost 
of this one item overshadows all other effects for the 
various power plants for two reasons. There is a pos- 
sible difference in cost per gallon and a calculable dif- 
ference in the quantity required to perform the design 
objective—that is, transport a given pay load a given 
distance in a certified airplane and meet civil air trans- 
port requirements. It has been customary to assume 
that the reciprocating engine would use high-octane 
aviation gasoline of the 115/145 grade in comparison 
with kerosene or equivalent for the turboprop or jet 
engine. It has been popular for the proponents of the 
turbine-type engine to assume a 5-cent-per-gal. price 
advantage for this engine type. With all due apologies 
to the fuel producers, we doubt that there will be much 
actual difference between the two types of fuel if gaso- 
line quantity decreases and the jet fuel quantity in- 
creases materially. This study was made with and 
without the 5-cent-per-gal. price differential. 

Cost variables just discussed were applied to the fol- 
lowing engines in appropriate airplanes of our series 
by using the A.T.A. cost formula: (A) geared super- 
charged reciprocating engine; (B) turbosupercharged 
reciprocating engine; (C) compound reciprocating 
engine; (D) turboprop, medium compression ratio; 
and (E) turbojet, medium compression ratio. Fuel 
consumption used for the turbine-type engines was 
based on what we believe reasonable at the end of 3 to 
5 years’ development and is therefore somewhat opti- 
mistic by present-day standards. The comparison was 
made only for ranges over 1,000 miles. The cost-per- 
ton-mile data shown on Fig. 6 are the result of the 
above-mentioned calculation. You will note that the 
general pattern is similar to that of Fig. 4 and indicates 
an optimum speed range fot each type of power plant. 

At any chosen speed, the airplane range that must be 
covered will not greatly affect the choice of engines. 
At the ‘‘crossover’’ points, either of two engines can do 
the job. Below 1,000 miles trip length, the costs with 
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turboprop- or turbojet-powered aircraft get higher 
relative to reciprocating engine-powered aircraft be- 
cause of the increased percentage of flight time spent at 
low altitude. 

The data for reciprocating engines are based on gaso 
line only, and the spread in costs is a function of the 
engine configuration. The spread in cost for turbo- 
props and turbojets is a function of fuel cost, as indi- 
cated, and shows the large effect of the per gallon fuel 
cost variable. 

Let us look at minimum ton-mile cost if we assume 
the same cost per gallon for gasoline or jet fuel. The 
geared supercharged reciprocating engine-powered air- 
plane and the turboprop-powered airplane show about 
the same ton-mile cost, while the jet-powered airplane 
shows about 25 per cent higher ton-mile cost. The 
speeds for these three minimum costs are about 
400, and 450 m.p.h., respectively. Looked at another 
way, the turboprop airplane can fly 100 m.p.h. faster 
than a reciprocating-engined airplane at the same cost. 
It can fly at less cost than a turbojet airplane up to 
about 500 m.p.h. It is of interest to note that the com- 
pound reciprocating engine will fly at lower ton-mile 
cost than the turboprop up to 330 m.p.h., even if we 
assume the advantage of low cost fuel for the turboprop. 


250, 


It is obvious that the airplane cost curves of Fig. 6 
do not appear so favorable to the turboprop at low air 
speeds as do the energy utilization curves of Fig. 5. 
This is true because the turboprop- or turbojet-powered 
airplane must carry a relatively high fuel reserve to 
cover possible low-altitude or “‘holding’’ flight time. 

Before trying to draw conclusions, there are a number 
of practical operating and design problems that must be 
resolved. Many of these problems do not lend them- 
selves to analytical solution but, nevertheless, will 
influence any decision. Some of these practical consid- 
erations are as follows: 

(A) The turboprop and turbojet will lose two to 
three times more take-off power than a reciprocating 
engine in going from a 60° to a 100° day, which may 
require special handling or reduced pay load with these 
engines. 
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(B) Large loss of pay load which accompanies any 
low-altitude flying required by weather, wind, turbu- 
lence, or loss of cabin pressurization may be important, 
This is caused by the high fuel consumption of the turbo- 
prop or turbojet at low or intermediate altitudes. 

(C) How to protect the turbojet and turboprop from 
ice under all conditions has not been demonstrated. 
It took us 15 years to solve this problem in all its details 
with reciprocating engines, which have relatively low 
air consumption. 

(D) The problem of stopping a turbojet-powered air- 
plane under wet or icy runway conditions has not yet 
been solved. 

(E) The practical problem of keeping daily airplane 
utilization up with the higher speed aircraft because of 
fixed passenger desires, such as no scheduled arrivals 
at 3:00 a.m., is a difficult one. It took 10 years for 
the U.S. domestic air lines to increase the daily utiliza- 
tion of the DC-3 from 5 to 10 hours per day. The 
DC-6’s and Constellations have not made it in the 5 
years since the war. 

(F) There are some difficult problems in traffic con- 
trol for extremely high-speed airplanes with which we 
are all reasonably familiar but the solution for which is 
not yet known. 

Let us now summarize the facts as we understand 
them at this time, remembering that we have confined 
our cost analysis to airplanes operating at more than a 
1,000-mile range. 

(A) The turboprop-powered airplane will provide the 
lowest ton-mile cost from 350 to 500 m.p.h. 

(B) The turboprop-powered airplane will fly 100 
m.p.h. faster than a reciprocating engine-powered ait- 
plane for the same cost per ton-mile. 

(C) The compound reciprocating engine provides the 
lowest cost per ton-mile below about 350 m.p.h. 

(D) The minimum ton-mile cost of flying with a 
turbojet is approximately 30 per cent greater than the 
minimum ton-mile cost with a turboprop. 

(E) The ton-mile cost of flying 600 m.p.h. with a 
turbojet is about two times the cost of flying 400 m.p.h. 
with a turboprop. 

(F) The turbojet is in a more advanced state of 
development at this time than the turboprop. Both 
types will incur enormous development cost before they 
reach the stage assumed for this analysis. 

We conclude: 

(A) If we had turboprops today we would use them. 
Operational problems would be solved. 

(B) From the commercial air transport point of view 
we believe we need turboprops. However, we are 
unwilling to hazard a guess as to whether or not the 
commercial advantage warrants the rather large cost of 
development in the next few years. 

(C) We feel that the turboprop will reach full devel- 
opment after the turbojet unless military requirements 
make it advisable for the Services to support turboprop 
development more fully than seems probable at this 
time 
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Technical Sessions at Wichita 


(Continued from page 17) 


The second part of the paper dealt with the effect of 
the military-type specifications upon the final airplane. 
This portion of the paper is published in full on pages 
18-29 in this issue. 

A new and extremely interesting development was 
discussed by Fred Weick, Director, Personal Aircraft 
Research Center, Agricultural and Mechanical College 
of Texas. Mr. Weick, who is in charge of the design and 
construction of an agricultural dusting and spraying 
airplane, described the specifications his group has set 
up as a result of a survey of the operators of this type of 
equipment. These specifications were discussed from 
the standpoint of loads, performance, flying qualities, 
field of vision, protection of pilot, maintenance repair, 
and other factors. 

The summary of these items indicates that between 
800 to 1,200 Ibs. of pay load are desirable with ranges 
from 400 to 2,000 lbs. indicated by the survey. The 
necessity for the use of both liquids and dusting ma- 
terials emphasizes the problem of providing quick in- 
terchangeability between the two for the installation of 
both spraying and dusting systems. 

Performance, particularly from soft and small fields, 
was emphasized. Speeds were low from the standpoint 
of ordinary aircraft, ranging from 60 to 90 m.p.h. for 
actual spraying and dusting operations, to 100 m.p.h. 
for cross-country cruise. 

Emphasis was placed upon handling and flying 
qualities. The necessity of avoiding fatigue for pilots 
who operated for a full day made essential the extremely 
light controls and adequate control response. A point 
that would ordinarily be somewhat neglected was the 
installation of night-flying equipment because of the 
necessity of many operators flying to a job before day- 
light and returning from a job after dark. 

Emphasis was placed upon the necessity for an ade- 
quate field of vision. The logical conclusion of this 
specification was a pilot placed high above the fuselage 
of a low-wing airplane, with visibility in all directions 
provided by an open cockpit. An adjustable seat is 
necessary to enable the pilot to adjust his height to that 
necessary to furnish adequate vision and yet permit him 
to operate the airplane on cross-country conditions. 

The results of the Cornell Aeronautical Laboratory’s 
crash research program were being utilized in the pro- 
tection of the pilot. Forty g seats were being installed, 
together with seat belt and shoulder harness of the in- 
ertia-locking type. The structure was being designed 
with consideration given to progressive failure so that 
the major inertia and energy of the impact would be 
absorbed before the structure about the pilot was 
subjected to high loads. Discussion of the necessity 
for protecting the pilot from danger when inadvertently 
flying through trees and wires was cited. A sharpened 
edge on the spring-steel landing gear, together with 
guards that would deflect wires over the pilots head, 
Was cited as a necessity because of the inherent inability 


of the pilot always to dodge such obstacles. In many 
cases, the ability of Mr. Weick to reduce the descrip- 
tion of such actions to a methodical specifications 
language was fully appreciated by the group. 

Great emphasis was being placed upon the properties 
of ease of maintenance and repair. While some serious 
consideration had been given to the use of fabric cover- 
ing and steel tube fuselage because of the ability of even 
the smallest operators to perform repairs, it is felt that 
the increase in facilities for performing repairs, together 
with the many advantages of improved weathering 
ability and increased accessibility for cleaning, made 
the all-metal construction much more desirable. Since 
the materials used in spraying and dusting are in some 
cases highly corrosive, adequate protection against cor- 
rosion must be provided, and provisions for proper and 
complete cleaning must be made. The use of fuel cells 
to contain spraying chemicals, as well as painting and 
coverings of Vinyl plastic, was cited as a method to 
eliminate and avoid excessive corrosion. Allin all, con- 
siderable effort was being expended to produce an air- 
plane that would be easy to maintain and which could 
be depended upon to provide the greatest number of 
flying hours in the operating season. 


The audience could not help but speculate as to the 
appearance of an aircraft design to meet these specifica- 
tions. The hints of actual design configuration that 
were presented made it possible to sketch a somewhat 
dim mental view. The low-wing configuration, spring- 
steel gear, flat engine, single cockpit placed high above 
the fuselage, together with a wing of 21 per cent thick 
section, presented an airplane that obviously could not 
be said to be beautiful. However, if all specifications 
were satisfactorily met, it could be said that “beauty is 
only skin deep.”’ 

The showing of two films during the program were of 
considerable interest to the group. One was a training 
film on Army Light Aviation which adequately described 
the uses to which the ground forces are putting the 
light and liaison-type aircraft. The other was a film 
produced by the Shell Oil Company, Inc., on British 
Aircraft Review 1949. Also of interest to the group was 
the presence, at the Municipal Airport, of a de Havilland 
Dove flown by air attachés of the British embassy from 
Washington. Members of the group inspected this 
aircraft, and all were unanimous in their admiration for 
its competent design and trim external appearance. 
Comments were heard upon the availability of three- 
bladed controllable propellers for the size of engines 
used and the value that such equipment might find in 
this country. 


Thus ended the Seventh Annual Personal Aircraft 
Meeting on its theme of work, progress, and research. 
Hope was expressed that, within the coming year, new 
developments would add further to the field of personal 
aircraft. 
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available NOW for 
immediate installation 


HE INSTRUMENT which has received 
pai high acclaim from all who 
have flown it... the Sperry Zero 
Reader... is now available for immedi- 


ate delivery after years of flight testing. 


e Developed by Sperry with the co- 
operation and encouragement of All- 
Weather Flying Division, usaF, and the 
Air Transport Association, the Zero 
Reader greatly simplifies the pilot’s job 


of routine flying as well as making 
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manual approaches on Instrument 


Landing Systems. 


@ The Zero Reader shows on one indi- 
cator . . . heading, attitude, altitude 
and instrument landing information . . . 
data normally supplied by five essential 
instruments. By merely keeping the two 
pointers of the instrument at zero, the 
pilot has at his fingertips the only 
manual system approaching the per- 
formance of stabilized automatic flight 


control. 


e This simpler technique for fly- 
ing, navigating and making manual 
instrument approaches is another step 
in the attainment of all-weather 
operations. 


e@ Our nearest district office 
will be glad to give you 


full information. 


Zero Reader—Trade 
Mark Pat. Pending 
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ALLISON TURBO-PROP ENGINES 
POWER NAVY S GIANT PATROL BOAT 
TO AN AMERICAN 


QUIPPED with four new Allison T40 Turbo-Prop 

engines, the Navy's 60-ton XP5Y Convair flying 
boat chalked up an American first in its maiden 
flight from the harbor base of the Consolidated 
Vultee Aircraft Corporation at San Diege, 
California. 


This long-range anti-submarine patrol seaplane is 
the first American aircraft to fly solely with Turbo- 
Prop power. 


With a total weight of only 10,000 pounds and 
developing a spectacular 22,000 horsepower, the 
four Allison twin-turbine engines establish a world’s 


Builder of Axial and Centrifugal Flow Turbine Engines 
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record in a horsepower-to-engine-weight ratio 
— 2.2 horsepower for each pound of engine. 


The power from one of these T40 Turbo - Props 
is greater than the total power of all four 
reciprocating-type engines in a B-17 Flying 
Fortress, with only a fraction of the piston-type 
engine weight. 


This first flight of the Convair clearly demonstrates 
revolutionary design advantages, through the use 
of Allison Turbo-Prop engines, now applicable to 
all military transport, cargo and commercial air- 
craft in the high-power field. 
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Hydrodynamic Longitudinal Stability 


By 
George S. Schairer 
Boeing Airplane Company 


The various forms of hydrodynamic 
instability of flying boats are described. 
The physical phenomena associated with 
these instabilities are examined. It is 
shown that there is a discontinuity in flow 
characteristics when the chine at the 
main step becomes submerged which 
changes the wetted area from a triangle to 
atrapezoid. In cases where the afterbody 
or tail extensions are not in water, this 
point of changing flow defines the lower 
porpoising limit. The lower limit is also 
partially determined by the point at which 
the afterbody first contacts the water. 
A form of upper limit porpoising which 
differs from skipping and closely resembles 
lower limiting porpoising is described. 
It is pointed out that hydrostabilizers 
can materially change lower-limit porpois- 
ing. 


The Influence of Design Parameters on the 
Performance of Subsonic Air Inlets 


By 
Howard E. Roberts and B. D. Langtry 
Douglas Aircraft Company, Inc 


This paper presents the results of an 
experimental investigation into the influ- 
ence of design parameters on the perform- 
ance of a certain class of subsonic air 
inlet. This class of inlet, normally 
located in the skin of the air frame, em- 
ploys a boundary-layer bleed. 

The influence of aspect ratio, degree of 
protuberance, ramp profile, boundary- 
layer thickness, and bleed position upon 
the inlet-total-pressure recovery, critical 
Mach Number, and boundary-layer-bleed- 
total-pressure recovery was determined. 
The results are summarized in the form of 
graphs and design charts that can be used 
by air-frame designers in the selection and 
design of air inlets that satisfy their re- 
quirements. 

The application of these results to 
Practical design problems is discussed. 
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Torsion of Thin-Walled Closed Cylinders 
Beyond the Elastic Limit 


By 
G. H. Handelman 
Carnegie Institute of Technology 


The torsion of thin-walled closed cylin- 
ders beyond the elastic limit is treated as a 
problem in ‘‘technical plasticity.” From 
assumptions on the nature of the wall 
thickness, the problem is reduced to one of 
a single stress and a single strain. Formu- 
las for the distribution of the shear stress, 
the shear strain, and the warping function 
are found. An analog to the formula for 
the torque vs. angle of twist in the elastic 
state is developed. It is shown how the 
problem may be reduced to an equivalent 
elastic tube through the introduction of an 
artificial thickness function. Formulas 
are also given for multicell sections. Spe- 
cific numerical-graphical procedures are de- 
veloped for sections of piecewise-constant 
wall thickness, and two examples, single- 
cell and multicell, are given in detail. 


On the Stresses and Deflections in a Series 
of Cantilever Swept Plates of Uniform 
Thickness 


By 
E. E. Sechler, M. L. Williams, and Y. C. 
Fung 


California Institute of Technology 


For the past 2'/2 years, under the spon- 
sorship of the Air Materiel Command of the 
U. S. Air Force, GALCIT has keen investi- 
gating the subject of the stresses in thin 
swept wings. The investigation has util- 
ized theoretical, experimental, and elec- 
trical agencies on this problem. The 
problem has been reduced to a form 
amenable to theoretical analysis by assum- 
ing the wing replaced by a thin cantilever 
plate of uniform thickness. 

A theoretical solution of a thin canti- 
lever plate of rectangular cross section 
with varying angle of sweep has been ob- 
tained. Expansion of the deflection in 
terms of the normal modes of vibrating 
bars is employed, the coefficients being 
determined by the Rayleigh-Ritz method. 
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Experimental data for both stress and 
deflection are also presented. An approxi- 
mate solution yielding the qualitative 
behavior of the stresses in such plates is 
included. 

The equations and circuits for the use of 
the electrical analog type of solution of 
plate problems are indicated, and a com- 
parison is made between theoretical, ex- 
perimental, and analog data, the latter 
being obtained by the use of a twelve-point 
electrical network. 


Characteristics of the Turbulent Boundary 
Layer on a Flat Plate in Compressible 
Flow from Measurements of Friction in 
Pipes 


By 
Hans Ulrich Eckert 
Air Materiel Command 


With the development of high-speed 
aerodynamics, the influence of compressi- 
bility on the boundary layer becomes of 
growing importance. In the case of 
laminar flow, this influence has been 
treated in numerous papers, while for the 
turbulent boundary layer, which is less 
convenient to treat analytically, the litera- 
ture is rather scarce. From the practical 
standpoint, however, the latter is in all 
probability the more important, since 
the transonic and supersonic velocities 
achieved at the present time are, in general, 
connected with Reynolds Numbers that, 
according to experience with incom- 
pressible flow, should lie well in the tur- 
bulent range. In cases cf extremely high 
supersonic speeds only, since they will be 
restricted to gases of low density, Reynolds 
Numbers will be low enough so that ex- 
tensive laminar boundary layers can be 
expected. Hence, extensive turbulent 
boundary layers will mainly occur in the 
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low and medium Mach Number ranges. 
Therefore, it seems to be worth while to 
approach the problem by starting with 
formulas for incompressible flow and to 
allow for the heat due to friction by intro- 


ducing simplific rela- 
Attempts of this kind have been 


made by von Kar 


thermodynamic 
tions. 
man, Frankl, and Teter- 


vin. They require, however, certain 


arbitrary assumptions regarding appro- 


priate values for*density and viscosity 


(values at the surface, in the free 
stream, or some mean values) which can 
be established only by experiments. The 
present paper attempts to eliminate the 
arbitrary character by applying the results 
of tests in pipes to the plate problem by a 
method analogous to that used first for the 
incompressibl 


Karman 


ease by Prandtl and von 


The Gyroscopic Effect of a Rigid Rotating 
Propeller on Engine and Wing Vibration 
Modes 


By 
R. H. Scanlan and John C. Truman 
Rensselaer Polytechnic Institute 


In many ng vibration analyses it is 
found necessary 
effect of flexibly 


it is reasonable to ask what 


» take into account the 
ounted engines. Hence, 
vibratory 
gyroscopic effect this flexibility may give 
rise to when pr 


ypellers are whirling. An 
engine mount may be thought of as a 


horizontal beam cantilevered from the 
wing, having bot! 


flexibility. I! 


1 horizontal and vertical 
his beam were infinitely 
rigid horizontally, then, when it vibrated, 


the gyroscopi ments induced in the 


propeller due to the resultant pitching 
motion of its is would not produce 
propeller axis y However, engine 
mount lateral ffness (which allows pro 


peller axis yaw y actually be less than 


vertical stiffness so that gyroscopic effects 
will play a role as the propeller axis under- 
goes pitching vibrations at the tip of the 
cantilever engin 


nount. The purpose of 


this paper is to investigate this role under 
the assumption that the propeller itself is 


a rigid 


The paper vided into four parts 
Part I deals briefly with classical gyro 
theory. Part II 
vibration mode 


scope presents engine 


studies—experimental 
photographic techniques on a model gyro- 
scope mounted the ends of two different 
cantilever beams. Part III presents the 
theory of the coupled motion of an elastic 
wing upon which a gyroscope is mounted to 
simulate an engine-propeller system on an 
airplane. Part IV consists of an example 
of the theory of Part III in which, by 
taking what are thought to be reasonable 
parameters, results are obtained showing 
of a rigid propeller may 


materially affect wing normal mode shapes 


how the whirling 


and frequencies. 
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MOUNTING BASES 


... for Aircraft 


Electronic Equipment 


@ MAXIMUM SHOCK AND VIBRATION 

PROTECTION 

More efficient isolation of shock and vibra- 
tion lengthens equipment life . reduces 
service and repair increases depend- 
ability and accuracy of performance. LORD 
Bases provide isolation in excess of Specifi- 


cation JAN-C-172A 


@® MAINTAIN PROTECTION UNDER FLIGHT 
AND COMBAT CONDITIONS 
Focalized mounting system gives effective cen- 
ter-of-gravity type support retains iso- 
lating efficiency during dive, climb, turn, 
bank and landing .. . designed for operation 
under actual flight conditions—not merely 
to pass shake-table tests. 

@ IMPROVED STABILITY 


Equipment retains original 
gardless of plane attitude . . 
. less swaying. 
@ SELECTIVE-ACTION DAMPING 
New friction damper limits excessive motion 
during periods of shock or resonance ‘ 
inoperative under normal conditions to en- 
able mountings to provide maximum vibra- 
tion isolation. 
@ PREVENT METAL-TO-METAL BOTTOMING 
Soft rubber cushioning prevents 
metal impact under shock loads . 
protection at all times. 
REDUCED MOUNTING DRIFT 
A secondary supporting system carries a por- 
tion of equipment weight, thereby reducing 
stress on rubber mountings . . . no settling 
. NO Sagging . .. maintains original equip- 
ment positioning. 
@ DESIGNED FOR SAFETY 
Mechanically interlocked metal parts prevent 
escape of equipment under abnormal condi- 
tions. 
@ MEET TEMPERATURE REQUIREMENTS OF 
SPECIFICATION JAN-C-172A. 
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A Mechanical Analogy for Hypersonic Flow 


By 
H. Reese Ivey 


Langley Aeronautical 


Laboratory, 
N.A.C.A. 


A mechanical analogy for hypersonic 
flow is described which may be useful for 
the Mach Number range of 5 to infinity. 

The basic characteristics of the various 
flow types are reviewed: gas dynamics, 
slip flow, and free molecule flow. From 
that discussion the requirements are 
determined for an analogy to simulate 
hypersonic flows. The theory of the 
analogy is developed, and a simple appara- 
tus is described for demonstrating it. 
The functions of the various parts of the 
device are explained, and typical photo- 
graphs of the resulting flow are presented. 
The pictures show the gradual degenera- 
tion of shock waves as the effective operat- 
ing altitude is increased from the gas 
dynamics region to the free molecule re- 
gion. Possible uses of the analogy are sug- 
gested, and the operating limitations are 
discussed. 


A System for the Excitation of Pure 
Natural Modes of Complex Structure 


By 
Robert C. Lewis and Donald L. Wrisley 


Massachusetts Institute of Technology 


Analogy is drawn between analytical 
and experimental approaches to the evalu- 
ation of structural dynamic behavior, 
pointing out the relationship between 
method complexity and adequacy of re- 
sults 

The theory, construction, and operation 
of a system using 24 shakers controlled 
from a console in the systematic excitation 
of pure natural modes are described 
Practical operation is made feasible by the 
coordinated display of the force and result- 
ant velocity at each shaker station, to- 
gether with a system for orderly, discrim- 
inatory adjustment by the operator, which 
is analogous to a mathematical iteration. 
Sample laboratory and full-scale data are 
shown 


- Hot-Wire Anemometer in Supersonic 
ow 


By 
Leslie S. G. Kovasznay 
The Johns Hopkins University 


The hot-wire anemometer has proved to 
be a most valuable tool for turbulence re- 
search in the low-speed range. As interest 
grows in the problem of turbulence at 
Supersonic velocities, it would appear 
natural to see whether the hot-wire ane- 
mometer could not also be used at higher 
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speeds. However, a number of funda- 
mental problems must be solved before 
the hot-wire can be considered as a suc- 
cessful instrument in the 
laboratory. 


supersonic 


The first problem to be solved is that of 
obtaining adequate frequency response of 
the hot-wire equipment in order to resolve 
the turbulent fluctuations in space which 
are swept by the wire at high velocity ina 
supersonic flow. Encouraging progress 
has been made in using extremely fine 
wires and in developing electronic equip- 
ment that will compensate for the thermal 
lag of the wire at very high frequencies 
without interference from noise. 

As yet, there is only a small amount of 
information available that can be used to 
predict the response of a hot-wire ane- 
mometer at such speeds. Because of the 
great difficulties of the theory of real com- 
pressible flows, most of the data will have 
to be obtained experimentally. The 
author has conducted systematic experi- 
ments to determine the law governing the 
heat loss from a hot-wire in a supersonic 
flow up to Mach Numbers of 2.0. It was 
found that the heat loss, expressed in the 
form of a Nusselt Number, is a unique 
function of the square root of the Reynolds 
Number when free-stream velocity and 
density are used and the viscosity and 
conductivity corresponds to stagnation 
conditions. This law is valid only in the 
case of small temperature loadings. For 
large temperature differences, a nonlinear- 
ity appears in sharp contrast to King’s 
law which has been found to be linear with 
temperature difference over a wide range 
of temperature loadings. 

The third problem that has been encoun- 
tered is that of interpreting the hot-wire 
fluctuations when the number of flow pa- 
rameters is large. Velocity, density, and 
temperature all contribute to the hot-wire 
reading, and it is believed that in some 
cases these effects may be separated. 
When the velocity field is a low-intensity 
turbulence (not random sound waves), the 
separation of measured fluctuations is 
accomplished. 


A Recurrence Matrix Solution for the 
Dynamic Response of Elastic Aircraft 


By 

John C. Houbolt 
Langley Aeronautical Laboratory, 
N.A.C.A. 


A systematic procedure is developed for 
the calculation of the structural response 
of an airplane subject to dynamic loads. 
Particular attention is given to the prob- 
lem of determining the stresses developed 
because of flight through gusts. Differ- 
ence equivalents for derivatives and matrix 
notation are used to develop a recurrence 
relation that permits step-by-step calcu- 
lation of the response and of the loads that 
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occur on the structure. The chief feature 
of this recurrence approach is that the 
generality and physical aspects of the basic 
equilibrium relations of the problem are 
preserved without loss of ease in applica- 
tion. 

The use of difference equivalents for 
derivatives in the solution of dynamic 
problems is first illustrated by means of a 
simple damped oscillator example, and the 
application of the flexible aircraft structure 
is then made. For brevity, the case of 
wing bending and vertical motion of the 
airplane is treated, although the method 
may be readily extended to take into ac- 
count also wing torsional deformations, 
pitching motion of the airplane, fuselage 
deflections, and tail forces of known char- 
acter. Either a sharp-edge gust or a gust 
of arbitrary shape in the spanwise or flight 
directions may be treated. 

Some results obtained by application of 
the recurrence matrix relation are pre- 
sented, and the advantages of this 
method over other methods of evaluating 
the dynamic response of an aircraft are 
discussed. 


A Type of Lifting Rotor with Inherent 
Stability 


By 
Kurt Hohenemser 
McDonnell Aircraft Corporation 


The more important of the forward 
flight aerodynamic characteristics of a 
rotor type are presented where the collect- 
ive blade pitch angle is kinematically 
coupled with the collective flapping or 
coning angle, while no coupling is provided 
between cyclic flapping and cyclic pitch 
angles. The rotor with pitch-cone change 
may be designed to have positive static 
stability as compared to the negative 
static stability of the conventional fixed- 
pitch rotor; partial blade stall during 
pull-ups or upward gusts may be avoided 
in spite of a high and economic thrust 
coefficient in steady flight,.and no adjust- 
ment of the collective pitch control is re- 
quired for the transition from powered 
flight to autorotation. The rotor with 
pitch-cone change, because of its inherent 
stability, promises, without recourse to 
external stabilizing devices, appreciably 
improved flying qualities of the helicopter. 


Approximate Solutions for Shock Waves in 
a Steady, One-Dimensional, Viscous and 
Compressible Gas 


By 
Paul Lieber, Frank Romano, and Henry Lew 
Polytechnic Institute of Brooklyn 
In this paper the equations of motion 


for a steady, one-dimensional, viscous and 
compressible gas are simplified according 
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to two procedures and are then integrated. the energy equation in its usual form. 


In one procedure the viscosity term is re- The value of the exponent n, in the poly- 
tropic relationship for which the Rankine- 


Hugoniot points 


tained in the momentum equation and 
In the 


second procedure the viscosity term is 


omitted in the energy equation. are satisfied, is shown to 
the initial Mach Number, 
strongly indicated that 


viscosity 


be a functior 
Mo, only 


retaining 


omitted in the momentum equation and 


retained in the energy equation. terms in the 


The equations used in the first case are 
the momentum equation into which is in- 
troduced the frictional force [= 


momentum equation and neglecting them 
in the energy 


ation would offer a signifi- 


(4/3)- cant and consi 
ud*u/dx*|, the continuity equation, and a 
polytropic relationship between pressure 
and density, the last expression replacing 


erably simplified mathe- 
matical representation of a steady com 
pressible viscous flow in two and three di- 


mensions 


Increase Product Appeal 
with These 
6 Advantages of... 


MOTORS 


High product appeal is assured with Lamb Electric Motors 
because they combine the basic advantages of special 
application with thorough engineering. A Lamb Electric 
Motor, engineered for your particular application, provides: 
IN THE MOTOR — 
1. Reduced cost, weight, space. 
2. Exact mechanical and electrical requirements. 
3. Thorough dependability. 
IN THE PRODUCT — 
4. Better performance. 
5. Improved eye appeal. 
6. Compactness, less weight. 


Our thirty-five years’ experience in practically 
every field of motor-driven products is available 
to help you obtain these benefits. 


THE LAMB ELECTRIC COMPANY 
KENT, 


OHIO 


Motor with high horsepower to 
low weight factor for either direct 
drive or use with external gear 
reduction. 


Helical geared fuel transfer pump 
motor designed for aircraft but 
adaptable to many industrial uses. 


THEY'RE TEAMING UP WITH AMERICA’S Finest PRODUCTS 


SPECIAL APPLICATION 
“FRACTIONAL HORSEPOWER 
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In the second case, the Eulerian equa- 
tion, together with the continuity and 
energy equations for a one-dimensional] 
motion, describe approximately the flow of 
a viscous, heat-conducting gas. This is 
analogous to the treatment of Boley and 
Lieber for two-dimensional flow 

An exact solution is obtained for the 
shock-wave structure in both cases, and, 
although the velocity distribution in the 
latter case is continuous everywhere, the 
singularity in the velocity gradient is not 
However, while the present 
report shows that retaining the viscous 


removable. 


term in the energy equation alone is not 
sufficient for the removal of this singular- 
ity, it is shown that the frictional force, 
when considered in the momentum equa- 
tion, does remove the singularity. Since 
the shock-wave thickness, according to the 
Prandtl definition, is zero in the second 
treatment (a physical impossibility ), it was 
not found necessary to calculate the varia- 
tion of the remaining flow variables (, p, 
S, T) with Mach Number. 

Good agreement with the exact one- 
dimensional solutions of Morduchow and 
Libby and H. Reissner and Meyerhoff with 
regard to the structure of the shock wave 
and its thickness is obtained when the 
effect of viscosity is considered only in the 
momentum equation. Moreover, indi- 
cations are such as to justify the conclu- 
sion that the presence of the viscous stress 
term in the momentum equation is a neces- 
sary condition for the removal of the singu- 
lar velocity gradient in one-dimensional 
flow. 


A Method of Determining Some 
Aerodynamic Coefficients from Supersonic 
Free-Flight Tests of a Rolling Missile 


By 
Ray E. Bolz and John D. Nicolaides 
Rensselaer Polytechnic Institute and 


Ballistic Research Laboratories, Re- 
spectively 


Based on the assumption that the aero- 
dynamic forces acting at any point ona 
lifting surface are linearly dependent upon 
the local angle of attack at that point, the 
theory of pure rolling motion is applied to 
the experimentally observed motion of a 
finned missile in supersonic flight in order 
to (1) determine how well the actual mo- 
tion is represented by the theory; (2) 
determine the suitability of the Aerody- 
namic Range at the Ballistic Research 
Laboratory, Aberdeen, Md., to the pro- 
posed free-flight roll technique; and (3) 
determine aerodynamic coeffi- 
cients associated with the motion over a 
range of Mach Numbers from 1.67 to 2.7. 


certain 


Values for the aerodynamic coefficients are 
also derived using the linearized supersonic 
theory and are compared with those ob- 
tained from experiment. 

The results indicate that the actual mo- 
tion is well represented by the theory to 
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within the small experimental errors and 
that excellent reproducibility of the aero- 
dynamic coefficients in roll is obtained. 
Furthermore the results show a fairly good 
correlation with the linearized theory 
when applied to aerodynamic surfaces of 
16 per cent thickness as employed on the 
missiles used in the reported tests. 


Turbulent Boundary-Layer Characteristics 
at Supersonic Speeds—Theory and 
Experiment 


By 
Robert E. Wilson 


Defense Research Laboratory, The 
University of Texas 


Turbulent boundary-layer character- 
istics at supersonic speeds have been ex- 
perimentally determined from Pitot pres- 
sure surveys made at several stations along 
a flat plate, and the data are compared 
with theoretical results. 

The theory is based on the assumption 
that von Karman’s differential equation 
for the velocity distribution in the incom- 
pressible boundary layer applies for com- 
pressible flow when the variation in density 
through the boundary layer is taken into 
account. Taking the case of a thermally 
insulated flat plate and neglecting radia- 
tion effects, a relation between mean 
turbulent skin-friction coefficient and 
Reynolds Number is derived, and the re- 
lation appears to be valid throughout the 
test range of Mach Numbers and Reynolds 
Numbers. 

The check between theory and experi- 
ment is limited by the maximum test 
values of Mach Number and Reynolds 
Number, which are approximately 2.2 and 
19 X 108, respectively. The theory is ex- 
pected to be valid at Reynolds Numbers 
higher than 19 X 10° for Mach Numbers 
within the test range. However, the 
validity of the theory for Mach Numbers 
greatly in excess of 2.2 should be checked 
by further experiments. 


The Quasi-Steady Air Forces for Use in 
Low-Frequency Stability Calculations 


By 
Martin Goland 
Midwest Research Institute 


Simple, approximate expressions are 
derived for the air forces acting on an air- 
foil executing oscillatory motions with 
arbitrary damping. These expressions 
are in forms convenient for use in analyses 
of aircraft stability and response. The 
derivations are of & simple character, con- 
sisting merely of power series approxima- 
tions for the known results from unsteady 
aerodynamic theory. It is shown that the 
present approach enables the evaluation of 
aircraft stability derivatives with better 


COPPER ENGRAVING—XVIII CENT. 


The myth of Icarus* indicates that he had little diff- 


culty in flying. But with no way of measuring his prox- 
imity to the sun, his attempt proved ill-fated. 
So with modern flight. Although man learned to fly shortly 
after the turn of the century, it was not until the late 1920’s 
that flying—thanks to 
precision instrumen- 
uf Safety tation—ceased to 
beahighly hazard- 
ous adventure 
and took on the aspects of an exact science. It was at this 
same time that the name of Kollsman became synonymous 
with precision flight—a position in the instrumentation 
field that has never since been challenged. 
Kollsman inventiveness and engineering skill today 
continue to pace and anticipate the needs of the aviation 
industry. In this age of supersonic speeds—when an extreme 
measure of accuracy is vital to safety —Kollsman instruments 
unerringly point the way to aviation’s illimitable future. 
*The ancient Greek who, by flying too close to the sun, caused the wax that 
( secured his feathered wings to melt, whereupon he plunged into the sea. 
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AIR | 
Established and Maintained by 


HEAVY EQUIPMENT such as 105 and 155 mm 
howitzers, 6000 lb. trucks and jeeps, rifles, am- 
munition, dropped from Packets—ready for use 
as soon as it hits the “drop zone”’... 


EASE OF LOADING from the rear of the fuselage 
allows for rapid loading and unloading in record 
time... Packets being airborne in as little as 
seven minutes after touch-down! 


Parccise Swarmer, the all-air maneuver in North Carolina. 


closed in May on a high note of success. It proved that an 
entire air-head can be established... supplied... and re- 
supplied entirely by air! 

Contributing much to the success of “Swarmer”’ was the 


performance of Fairchild C-119 and C-82 Packets. 


The new C-119’s passed their initial tests with “flying PARATROOPERS of the famed 11th and 82nd 
/ c Airborne Divisions loading into FAIRCHILD 
colors” and well they might, because this was a made-to- Packets of the 314th Troop Carrier Wing during 


Swarmer’s “D” day... 


order job for the Fairchild planes, with quick and easy- 
loading and unloading of men, equipment and other bulky 
supplies. 

Packets, specially engineered and built for use by Amer- 
ica’s unified air and ground forces, are proving themselves 


every day, under all operating conditions. 


ENGINE AND AIRPLANE CORPORATION 


7 Pe BOXCAR FUSELAGE permitted rapid loading of 
Wi1bloH large, bulky equipment .. . no dismantling or 


ground handling equipment needed. Vehicles 
or loaded and unloaded under their own power! 
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theoretical accuracy than do the methods 
now conventionally employed, while not 
appreciably increasing the labor asso- 
ciated with their use. In the present 
paper, detailed attention is concentrated 
on the determination of the stability de- 
rivatives for low-frequency motions; pre- 
liminary consideration is also given to 
methods for dealing with the higher fre- 
quency range. 


Periodic Motions of a Rectangular Wing 
Moving at Supersonic Speed 


By 
H. J. Stewart and Ting-Yi Li 
California Institute of Technology 


The determination of the air forces and 
moments on an oscillating airfoil in a main 
stream of uniform supersonic speed is im- 
portant because of its vital role in the pre- 
diction of the flutter and aerodynamic in- 
stability characteristics of high-speed air- 
craft and supersonic missiles. In the past, 
calculations concerning this problem were 
performed mostly on the basis of an analy- 
sis of a two-dimensional wing of infinite 
span. A satisfactory theory of the corre- 
sponding problem for a three-dimensional 
wing with finite span is not yet available. 
In a previous paper, the present authors 
developed some general integral expres- 
sions for the disturbance velocity potential 
of a three-dimensional oscillating wing 
with both purely supersonic and mixed 
boundary conditions. The method used 
was essentially that of Evvard. These 
general results are applied in the present 
paper to determine the lift and the moment 
(due to the lift) acting upon a thin oscil- 
lating wing of rectangular plan form moy- 
ing at a supersonic speed. Detailed analy- 
sis in the case of vertical oscillations is pre- 
sented. Progress in the analysis of pitch- 
ing oscillations is also indicated. 

A fundamentally different method of 
approach to the oscillating rectangular 
wing problem has been presented by Miles. 
The numerical results presented here are 
consistent with results (not yet published) 
obtained by his method. A method 
similar to that used here is being used 
by C. C. Chang to compute an approxi- 
mate solution of rectangular wing prob- 
lems. 


Lift on Inclined Bodies of Revolution in 
Hypersonic Flow 


By 


G. Grimminger, E. P. Williams, and G. B. W. 
Young 


The RAND Corporation 


The importance of body lift lies in the 
fact that at moderate angles of attack and 
high Mach Number it can constitute an 
appreciable part of the total lift of a 


winged missile. In this paper an attempt 
has been made to analyze body lift in hy- 
personic flow by an approximate method 
and, together with a correlation of existing 
experimental data, to indicate the prob- 
able variation of body lift over a wide 
range of Mach Numbers extending from 
low supersonic to hypersonic. The 
method of analysis of hypersonic flow over 
inclined bodies of revolution employed 
herein has been denoted as the hyper- 
sonic approximation. 
ment on the 


It is an improve- 
Newtonian corpuscular 
theory of aerodynamics, since it considers 
the centrifugal forces resulting from the 
curved paths of the air particles in ad- 
dition to the impact (Newtonian) forces. 


Conical Flow Methods Applied to Uniformly 
Loaded Wings in Subsonic Flow 


By 
Seymour Lampert 


Ames Aeronautical 


Laboratory, 
N.A.C.A 


Conical flow solutions for Laplace’s 
equation are employed which yield expres- 
sions for the contour of uniformly loaded 
lifting surfaces at subsonic speeds. By 
properly superposing these conical flow 
fields, it is possible to determine the twist 
and camber for uniformly loaded wings 
having various aspect ratios, taper ratio, 
and sweepback. The solutions derived 
may also be used to investigate wing 
contours necessary for various types of 
spanwise and chordwise load distribu- 
tions. 


On the Thickness of a Steady Shock 
Wave 


By 
R. von Mises 

Harvard University 

A simple formula is derived, not requir- 

ing any elaborate integration, which gives 
exact and narrow limits for the extension 
of the transition layer in the one-dimen- 
sional, viscous, heat-conducting steady 
flow. The method employed also lends 
itself to a quick survey of all possible flow 
patterns. 


Analytical and Experimental Studies on 
Dynamic Loads in Airplane Structures 
During Landing 


By 
T. H. H. Pian and H. |. Flomenhoft 


Massachusetts Institute of Technology 
and Bureau of Aeronautics, Navy De- 
partment 


Two assumptions are made in the ana- 
lytical method for determining the transi- 
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ent stresses in airplane structures during 
landing. The first assumption, that the 
landing impact forces are independent of 
the response of the structure, is justi- 
fied by a simple analytical study. The 
second assumption, that the damping and 
aerodynamic forces can be neglected, is 
verified by comparing the results of wind- 
on and wind-off drop tests of a model 
wing in a wind tunnel. The total transi- 
ent stress is considered to be the sum of 
the stresses that would result if the system 
were restrained against vibrating and the 
additional stresses that result from the 
vibratory motion. This method has been 
made more suitable for practical appli- 
cation by the use of a transient ana- 
lyzer. The drop tests also provide an 
experimental check on the analytical 
method. 


The Longitudinal Stability of Elastic Swept 
Wings at Supersonic Speed 


By 
C. W. Frick and R. S. Chubb 


Ames Aeronautical 


Laboratory, 
N.A.C.A. 


The longitudinal stability characteris- 
tics of elastic swept wings experiencing 
bending and torsional deformations are 
calculated for supersonic speed by the 
application of linearized lifting-surface 
theory. A _ parabolic wing deflection 
curve is assumed, and the analysis is sim- 
plified by considering the wing panels to 
be simple cantilever beams. The method 
is thereby limited in application to wings 
of high aspect ratio for which the root 
effects are small. Expressions for the 
lift, pitching moment, and span load dis- 
tribution are derived in terms of the elastic 
properties of the wing—namely, the de- 
sign stress, the modulus of elasticity, the 
shearing modulus, and the maximum de- 
sign load factor. The analysis applies to 
wings with leading edges swept behind 
the Mach lines. In all cases, however, 
the trailing edge is sonic or super- 
sonic. 

The validity of the assumption of a para- 
bolic deflection curve is investigated by 
comparison with matrix calculations for a 
wing with the moment of inertia varying 
with the fourth power of the spanwise di- 
mension. It is shown that for such wings 
the assumption of a parabolic deflection 
curve gives valid results for the wing stiff- 
nesses and flight conditions in which the 
designer is primarily interested. 

Calculations made for subsonic speed, 
when compared with the results for super- 
sonic speed, indicate that, except for the 
effects of the change in the chordwise posi- 
tion of the section center of pressure, the 
aeroelastic characteristics are primarily a 
function of the flight dynamic pressure 
and not of Mach Number, at least for 
wings that have subsonic leading edges at 
all flight Mach Numbers. 
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dimensions. 

Correct fit of the seals is an absolute must, to 
keep frictional drag at a minimum .. . permitting 
the use of a small solenoid . . . and avoiding undue 
friction on moving parts. In addition, the seals 
are compounded of a special synthetic material 
which resists volume change in the presence of 
lubricating oil. 

Meeting such sealing needs is not uncommon 
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thetics to resist the action of vigorous oxidizing 
materials. LINEAR has a complete list of J.I.C. 
and A.N. standard sizes as well as hundreds of 
non-standard “‘O” Rings for special uses. 

For individualized attention to your packing 
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, STATE ROAD & LEVICK ST., PHILADELPHIA 35, PA. 
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Aerodynamics (2) 


AERODYNAMIC LOADS 


Horizontal Tail Loads in Maneuvering Flight. Henry A. Pear- 
son, William A. McGowan, and James J. Donegan. U.S 
V.A.C.A., Technical Note No. 2078, April, 1950. 
8 references. 

Gust Loads on Two-Dimensional Aerofoils in Supersonic Flow. 
J. R. M. Radok. Australia, Department of Supply and Develop- 
ment, Aeronautical Research Laboratories, Report No. A. 66 and 
SM 142, December, 1949. 33 pp., illus. 12 references. 

Expressions for the lift- and moment-growth functions on two- 
dimensional wings in arbitrary supersonic motion which are ap- 
plicable to elastic aircraft and can take into account pitching 
motion. The results are presented in graphs. 

The Influence of Aeroplane Characteristics on the Response to 
Gusts of Various Forms. F.H. Hooke. Australia, Department 
of Supply and Development, Aeronautical Research Laboratories, 
Report No. SM. 144, December, 1949. 51 pp., illus. 13 ref- 
erences. 


32 pp., illus, 


BOUNDARY LAYER 


Integration of the Laminar Boundary Layer Equation. I— 
Motion of an Elliptic Cylinder; Separation. II—Retarded Flow 
Along a Semi-Infinite Plane. D. Meksyn. Royal Society of 
London, Proceedings, Series A, Mathematical and Physical Sci- 
ences, Vol. 201, No. 1065, March 22, 1950, pp. 268-283, illus. 7 
references. 

Study of the Boundary Layer at Supersonic Speeds in Turbu- 
lent Flow; Case of Flow Along a Flat Plate. Carlo Ferrari. 
Quarterly of Applied Mathematics, Vol. 8, No. 1, April, 1950, pp. 
33-57, illus. 6 references 

Approximate Turbulent Boundary-Layer Development in Plane 
Compressible Flow Along Thermally Insulated Surfaces with Ap- 
plication to Supersonic-Tunnel Contour Correction. Maurice 
Tucker. U.S., N.A.C.A., Technical Note No. 2045, March, 
1950. 78 pp., illus. 15 references. 

Laminar-Boundary-Layer Oscillations and Transition on a 
Flat Plate. G. B. Schubauer and H. K. Skramstad U.§2 
V.A.C.A., Report No. 909, 1948. 31 pp., illus. 
U.S. Govt. Printing Office, Washington. $0.20. 

Transition et Turbulence de Couche Limite. R. Michel and 
M. Ménard. France, Office National d'Etudes et de Recherches 
Aéronautiques, Publication No. 33, 1949. 23 pp., illus 

Le Calcul de la Couche Limite Laminaire ou Turbulente en 
Fluide Compressible; Les Méthodes Semi-Empiriques Modernes 
et les Travaux du Dr. Ing. Alfred Walz. Adalbert Oudart. 
France, Ministére del’ Air, Publications Scientifiques et Techniques, 
No. 223, 1949. 106 pp., illus. 17 references. Service de 
Documentation et d’Information Technique de 1’Aéronautique, 
Paris. 700 Fr. 

Recherches sur |’Hypersustentation d’une Aile en Fléche 
Réelle par Controle de la Couche Limite Utilisant le Prélévement 
d’Air sur le Turbo-Réacteur. P. Rebuffet and Poisson-Quinton. 
La Recherche Aéronautique, No. 14, March-April, 1950, pp. 39-54, 
illus. 4 references. 


24 references, 


CONTROL SURFACES 


Lift Spoilers for Lateral Control. I. R.R. Duddy. Royal 
Aeronautical Society, Graduate and Student Section, April, 1950. 
2 pp. 

Binary Aileron-Tab Flutter. A. I. van de Vooren and D. J. 
Hofsommer. Netherlands, Nationaal Luchtvaartlaboratorium, 
Amsterdam, Report No. F.52, September, 1949. 72 pp., illus. 
12 references. (In English.) 

The equations of motion are set up for an aileron-tab system, 
where the tab may be either a spring tab, a balance tab, or a trim 
tab. Relations between the mass parameters are established 
which, when satisfied, cause the system to be able to perform 
harmonic oscillations of given reduced velocity. Domains of 
mass parameter values are determined, where the system is ab- 
solutely stable. Diagrams illustrate these results. 

The Effect of a Spring Tab Elevator on the Static Longitudinal 
Stability of an Aeroplane. A.J. Marxand J. Buhrman.  JNether- 
lands, Nationaal Luchtvaartlaboratorium, Amsterdam, Report No. 
V.1547, 1949. 3 pp., illus. 
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In most cases the longitudinal stability with stick in fixed posi- 
tion is decreased slightly by the action of the spring in the control 
mechanism. 


FLUID MECHANICS & AERODYNAMIC THEORY 


Note on the Theory of Lifting Surfaces. Eric Reissner. Na- 
tional Academy of Sciences, Proceedings, Vol. 35, No. 4, April, 
1949, pp. 208-215. 1 reference. (Reprint.) 

The steady motion of a rectangular lifting surface in incompres- 
sible flow is studied in order to clarify Weissinger’s improvement 
of Prandtl’s lifting-line theory, and to generalize the one-di- 
mensional integral equation of lifting-line theory for the spanwise 
variation of lift intensity into two simultaneous equations for 
lift intensity and moment intensity. In the procedure certain 
difficulties formerly encountered in the lifting-line theory with ref- 
erence to the behavior at or near the wing-tip sections are sub- 
stantially lessened. 


The Analogy Between Hydraulic Jumps in Liquids and Shock 
Waves in Gases. F. R. Gilmore, M. S. Plesset, and H. E. Cross- 
ley, Jr. Journal of Applied Physics, Vol. 21, No. 3, March, 1950, 
pp. 243-249, illus. 14 references. 

Investigations made on a water table to determine the charac- 
teristics of single hydraulic jumps and Mach intersections show 
that deviations from the simple theory of hydraulic-jump inter- 
sections limit the use and the validity of the hydraulic analog of 
compression-shock intersections in gases. 

A Transformation Theory of the Partial Differential Equations 
of Gas Dynamics. Charles Loewner. U.S., N.A.C.A., Tech- 
nical Note No. 2065, April, 1950. 56 pp., illus. 12 references, 

Amplitude Distribution and Energy Balance of Small Dis- 
turbances in Plate Flow. H. Schlichting. (Géttingen, Gesell- 
schaft der Wissenschaften, Nachrichten, Neue Folge, Vol. 1, No. 4, 
1935.) U.S., N.A.C.A., Technical Memorandum No. 1265, 
April, 1950. 44 pp., illus. 12 references. 

Die Linearisierte Theorie der Dreidimensionalen Kompres- 
siblen Unterschallstromung und die Experimentelle Unter- 
suchung von Rotationskérpern in einem Geschlossenen Wind- 
kanal. Edward R. Van Driest. Ziirich, Eidgendéssische Tech- 
nische Hochschule, Institut fiir Aerodynamik, Mitteilung Nr. 16, 
December, 1949. 31 pp., illus. 14 references. (English Sum- 
Inary. ) 

Etude Préliminaire d’une Prise d’Air en Ecoulement Super- 
sonique Bidimensionnel. J. Nicolas and A. Benoit. France, 
Office National d’Etudes et de Recherches Aéronautiques, Publica- 
tion No. 27,1949. 31 pp., illus. 3 references. 

Su una Proprieta delle Velocita Critiche. Corrado Casci. 
Turin, Politecnico, Laboratorio di Aeronautica, Monografie No. 
224, September, 1948. 3 pp., illus. 

Boundary Value Problems in Aerodynamics of Lifting Surfaces 
in Non-Uniform Motion. Eric Reissner. American Mathemat- 
ical Society, Bulletin, Vol. 55, No. 9, September, 1949, pp. 825- 
850. 78 references. (Reprint.) 

A formulation of the boundary value partial differential equa- 
tions that arise in the motion of an impenetrable, deformable sur- 
face through an incompressible or compressible nonviscous fluid 
and a summary of some of the exact and approximate methods 
that have been used in their solution for the case of linearized uni- 
form and nonuniform motion. 

A Method for the Numerical Calculation of Hydrodynamic 
Shocks. J. VonNeumann and R. D. Richtmyer. Journal of 
Applied Physics, Vol. 21, No. 3, March, 1950, pp. 232-237, illus. 

Applications de la Mécanique Aléatoire 4 l’Hydrodynamique 
et a la Mécanique Quantique. J. Bass. France, Ministére de 
Air, Publications Scientifiques et Techniques, No. 227, 1949. 
148 pp., illus. 53 references. Service de Documentation et 
d’Information Technique de 1’Aéronautique, Paris. 750 Fr. 

Some Studies on the Flow of a Gas in the Region of Transition 
Through the Velocity of Sound. I. A. Kiebel. (U.S.S.R., 
Akademiia Nauk, Izvestiia, No. 3, 1947.) U.S., N.A.C.A., 
Technical Memorandum No. 1252, April, 1950. 12 pp., illus. 9 
references. 

Bosse Transsonique. M.Douat. La Recherche Aéronautique, 
No. 14, March-April, 1950, pp. 13-16, illus. 

Readers’ Forum: An Observation Concerning the Rankine- 
Hugoniot Relations. Jack Lorell. Journal of the Aeronautical 
Sciences, Vol. 17, No. 5, May, 1950, p. 317. 1 reference. 


INTERNAL FLOW 


Experimental Investigation of a Stationary Cascade of Aero- 
dynamic Profiles. William T. Sawyer. Zuirich, Eidgendssische 
Technische Hochschule, Institut fiir Aerodynamik, Mitteilung Nr. 
17, December, 1949. 78 pp., illus. 46 references. 

Sulla Determinazione del Flusso Attraverso ad una Schiera di 
Profili Alari con Forte Curvatura. Carlo Ferrari. (L’Aerotec- 
nica, Vol. 28, No. 3, 1948, pp. 119-136.) Turin, Politecnico, 
Laboratorio di Aeronautica, Monografie No. 223, 1948. 18 pp., 
illus. Sreferences. (Reprint.) (English Summary.) 

Ecoulements 4 Potentiel dans les Machines Hélicoidales 
Simples. R. Siestrunck. France, Office National d’ Etudes et de 
Recherches Aéronautiques, Publication No. 32, 1949. 66 pp., 
illus. 

Studio delle Prese d’Aria Dinamiche per Motori de Aviazione. 
Giovanni Pittaluga. L’Aerotecnica, Vol. 29, No. 4, August 15, 
1949, pp. 224-229, illus. 6 references. 

On the Formation of Shock Waves in Subsonic Flows with 
Local Supersonic Velocities. F. I. Frankl. (Prikladnaia Ma- 
tematika i Mekhanika, U.S.S.R., Vol. 11, 1947, pp. 190-200.) 
U.S., N.A.C.A., Technical Memorandum No. 1251, April, 1950. 
8pp., illus. 7 references. 

Readers’ Forum: Stabilization of Shock Waves in Channel 
Flow. Arthur Kantrowitz and Stanford E. Neice. Journal of 
the Aeronautical Sciences, Vol. 17, No. 5, May, 1950, pp. 316, 317, 
illus. 3 references. 

Some Recent Measurements in a Two-Dimensional Turbulent 
Channel. John Laufer. Journal of the Aeronautical Sciences, 
Vol. 17, No. 5, May, 1950, pp. 277-287, illus. 14 references. 

Theory of Plane, Symmetrical Intake Diffusers. Walter 
Brodel. (ZWB Forschungsbericht Nr. 1475/1 and 2, September 
20, 1941.) U.S., N.A.C.A., Technical Memorandum No. 
1267, April, 1950. 76 pp., illus. 2 references. 

Calcul Approché des Trompes 4 Gaz. E. Fournel. La Re- 
cherche Aéronautique, No. 13, January-February, 1950, pp. 55- 
63, illus. 3 references 


PARASITIC COMPONENTS & INTERFERENCE 


Readers’ Forum: On Wing-Body Interference at Supersonic 
Speeds. George K. Morikawa. Journal of the Aeronautical 
Sciences, Vol. 17, No. 5, May, 1950, pp. 315, 316, illus. 3 ref- 
erences. 


PERFORMANCE 


Il Calcolo della Velocita Orizzontale di Regime degli Aeroplani 
a Reazione in Corrente Incompressible ed in Corrente Compres- 
sible. Angelo Miele. Rivista Aeronautica, Vol. 25, No. 9, 
September, 1949, pp. 557-570, illus. 30 references. 


STABILITY & CONTROL 


Aplicacién de la Teoria de las Curvas de Localizacién de la 
Electrotecnica a Problemas Mecanicos de Vuelo. Winfried Op- 
pelt. Revista Electrotécnica (Buenos Aires), Vol. 35, No. 7, July, 
1949, pp. 291-297, illus. 10 references. 

An analysis of the locus curves of longitudinal stability of an 
airplane which shows the two forms of free vibration, their damp- 
ing values, and the limiting conditions for stability. Since the 
airplane system cannot be divided into an opened circuit of uni- 
direction links, the Nyquist diagram has to be modified. Ex- 
treme curves are illustrated for ships, airships, and rockets. The 
locus curve of an autopilot is plotted, and stability of an auto- 
matically piloted airplane is discussed with the aid of the two 
locus curves. 

Etude de 1’Instabilité Stationnaire d’un Avion en Vol 4 l’Aide 
des Coefficients d’Influence. W. Ruppel. La Recherche Aéro- 
nautique, No. 14, March-April, 1950, pp. 25-29, illus. 3 ref- 
erences. 

A Comparison of the Lateral Controllability with Flap and Plug 
Ailerons on a Sweptback-Wing Model. Powell M. Lovell, Jr., 
and Paul P. Stassi. U.S., N.A.C.A., Technical Note No. 
2089, May, 1950. 19 pp., illus. 5 references. 

Essais sur Gloster Meteor IV. G. Rollin and J. Lavarenne. 
La Recherche Aéronautique, No. 14, March-April, 1950, pp. 31-37, 
illus. 6 references. 

Free-Flight-Tunnel Investigation of Dynamic Longitudinal 
Stability as Influenced by the Static Stability Measured in Wind- 
Tunnel] Force Tests Under Conditions of Constant Thrust and 
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Constant Power. Robert O. Schade. U.S., N.A.C.A., Tech- 
nical Note No. 2075, April, 1950. 14 pp., illus. 6 references 
Comparison of Analytical and High-Speed Mechanical-Cal- 
culator Solutions of the Lateral Equations of Motion of an Air- 
plane, Including Product-of-Inertia Terms. M. W. Fossier, R 
W. Bratt, and D. G. Dill. Journal of the Aeronautical Scien 
Vol. 17, No. 5, May, 1950, pp. 271-276, 296, illus. 4 references 


WINGS & AIRFOILS 
Leading-Edge Singularities in Thin-Airfoil Theory. Robert 


T. Jones. Journal of the Aeronautical Sciences, Vol. 17, No. 5, 
May, 1950, pp. 307-310, illus. 5 references. 

Aerodynamic Theory of Oscillating Sweptback Wings. M 
Turner. Journal of Mathematics and Physics, Vol. 28, No 
January, 1950, pp. 280-293, illus. 7 references. 

The boundary value problem of the oscillating sheared wing is 
formulated in oblique coordinates. By introducing approxima 
tions that depend upon the assumption of sufficiently large aspect 
ratio, the resulting two-dimensional integral equation is trans 
formed into a one-dimensional equation for the circulation fun¢ 
tion. As in Reissner’s work, the effect of finite span is to intro 
duce an additive correction to the basic function. The funda 
mental integral equation of lifting surface theory for the swept 
back wing which is derived provides a suitable basis for further 
investigations. 

Stability Derivatives of Triangular Wings at Supersonic Speeds. 
Herbert S. Ribner and Frank S. Malvestuto, Jr. U.S., A 
C.A., Report No. 908, 1948. 9 pp., illus. 8 references. U.S 
Govt. Printing Office, Washington. $0.15. 

L’Ala Triangolare o Romboidale. I. II—Le Ali e i Velivoli 
Progettati. Piana Canova. Rivista Aeronautica, Vol. 25, Nos 
9, 10, September, October, 1949, pp. 586-589; 623-625, illus 

Experimental Determination of Pressure Distributions on a 
Plane Wing with 40° Sweepback at Low Speed. M. Ingelmam 
Sundberg. Sweden, Kungliga Tekniska Hégskola, Institution 
for Flygteknik, Technical Note No. KT H-AERO TN 8, Noven 
ber 19, 1947. 20 pp., illus. 6 references. 

The load on a sweptback wing at small incidence is more cor 
centrated toward the tips than on a corresponding straight wit 
At large incidence the load is more concentrated toward the 
middle. End plates affect the load distribution only over the 
outer parts of the wing. The development of separation starts 
at the tips and the incidence at which it starts is reduced by fitting 
the wing with end plates. The mid-section differs from the other 
sections in that it has a rearward position of the center of pres 
sure. 

Effect of Aspect Ratio on the Air Forces and Moments of 
Harmonically Oscillating Thin Rectangular Wings in Supersonic 
Potential Flow. Charles E. Watkins. U.S., N.A.C.A., Tecl 
nical Note No. 2064, April, 1950. 52 pp., illus. 5 references 

Stability Derivatives at Supersonic Speeds of Thin Rectangular 
Wings with Diagonals Ahead of Tip Mach Lines. Sidney M 
Harmon. U.S., N.A.C.A., Report No. 925, 1949. 14 pp., 
illus. 16 references. U.S. Govt. Printing Office, Washington 
$0.15. 

Contribution a l’Etude de l’Aile Portante. Jean Legras 
France, Ministére de l’Air, Publications Scientifiques et Tecl 
niques, No. 222, 1949. 95 pp., illus. 14 references. Service 
Documentation et d’Information Technique de |’Aéronautique, 
Paris. 500 Fr. 

Wind-Tunnel Investigation at Low Speed of an Unswept Un- 
tapered Semispan Wing of Aspect Ratio 3.13 Equipped with 
Various 25-Percent-Chord Plain Flaps. Harold S. Johnson and 
John R. Hagerman. U.S., N.A.C.A., Technical Note N 
2080, April, 1950. 27 pp., illus. 12 references. 

Détermination par le Calcul et par Essais en Soufflerie des 
Vitesses Critiques de Vibration d’une Maquette Rigide de Profil 
Constant, Montée sur Ressorts. R.Mazetand J. Dorr. France, 
Office National d’Etudes et de Recherches Aéronautiques, Publi: 
tion No. 39, 1950. 21 pp., illus. 

Les Mouvements Plans Non Stationnaires 4 Circulation Con- 
stante et les Mouvements Infiniment Voisins; Aile d’Allonge- 
ment Infini. Gérard Couchet. France, Office National d’ Etud: 
et de Recherches Aéronautiques, Publication No. 31, 1949. 79 
pp., illus. 35 references. 

Vibration of a Wing of Finite Span in a Supersonic Flow. M 
D. Haskind and S. V. Falkovich . (Prikladnaia Matematika 
Mekhanika, U.S.S.R., Vol. 11, No. 1947, pp. 371-376.) U-.S., 
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N.A.C.A., Technical Memorandum No. 1257, April, 1950. 11 
pp. 7 references. 

Aerodynamic Characteristics at Reynolds Numbers of 3.0 x 
10° and 60 X 10° of Three Airfoil Sections Formed by Cutting Of 
Various Amounts from the Rear Portion of the NACA 0012 Air. 
foil Section. Hamilton A. Smith and Raymond F. Schaefer, 
U.S., N.A.C.A., Technical Note No. 2074, April, 1950. 18 Pp. 
illus. 4 references. 


Transportation (41) 


Security in the Air. John H. Frederick. Distribution Age, 
Vol. 49, No. 4, April, 1950, pp. 28, 30,31. The problem of ground 
handling and cargo demage. 

United States Overseas Air Cargo Services. N. W. Kendall, 
Air Transportation, Vol. 16, No. 4, April, 1950, pp. 18-21, 23-25, 
illus. 

The Indian Air Traffic Potential. I. H.M. Nolan. Indian 
Skyways, Vol. 4, No. 2, February, 1950, pp. 21-23. 


Airplane Design & Description (10) 


Warum “Nurfliigelflugzeug”’? Walter M. Horten. Well. 
luftfahrt, Vol. 1, No. 6, December, 1949, pp. 122, 123, illus. 

Fiir Unsere Typen-Sammler; Flugzeugmuster, von denen wit 
die wenigsten sahen. JWeltluftfahrt, Vol. 1, Nos. 6, 9, December, 
1949, March, 1950, pp. 117-119; 194, illus. 

Pilots’ Idea of Short-Haul Plane. Aviation Week, Vol. 52, No 
16, April 17, 1950, p. 22, illus. Air Lines Pilots Association's 
suggested replacement for the DC-3. 

Aircraft Production Design. Frank McL. Mallett. Ohio 
State University, Engineering Experiment Station, News, Vol. 22 
No. 1, February, 1950, pp. 23, 24, 43-46. 

The Case for the Three Engined Aircraft. Shell Aviation 
News, No. 140, February, 1950, pp. 14-16, illus. 

Lentokonehinauksesta (On Aero Towing). J. Heinonen 
Ilmailu (Helsinki), No. 2, February, 1950, pp. 8, 9, illus. (Eng- 
lish Summary. ) 


AIRPLANE DESCRIPTIONS 


Aerocar Roadable Aircraft. Southern Flight, Vol. 33, No. 4, 
April, 1950, pp. 12, 13, 22, illus. 

Alaparma 65 Baldo Two Place Pusher Personal Airplane, 
Italy. Flying, Vol. 46, No. 5, May, 1950, p. 23, illus 

A. V. Roe Canada CF 100 (XF 100) Turbojet All Weather 
Fighter. Hawker Siddeley Review, Vol. 3, No. 1, March, 1950, 
p. 20, illus. 

de Havilland D.H. 103 Sea Hornet N.F. Mk. 21 Carrier-Based 
Night Fighter. Aircraft Recognition Journal, Vol. 4, No. 7, 
March, 1950, p. 125, illus 

de Havilland D.H. 114 Heron Transport. 
22, No. 5, April, 1950, p. 66, illus. 

Embarque Arsenal V.G.-90 Naval Jet Fighter, France. Aéro 
Club de France, Revue, No. 2, February, 1950, p. 30, illus 

English Electric Canberra Jet Transport. Jnteravia, Vol. 5, 
Nos. 1-2, January-February, 1950, pp. 71-74, illus 

Fairey Firefly Mk. 5 Navy Fighter. Flight, Vol. 57, No. 2154, 
April 6, 1950, pp. 482-435, illus. 

Fairey 17 Anti-Submarine Bomber. The Aeroplane, Vol. 78, 
No. 2027, April 14, 1950, pp. 440-442, illus. 

Fiat G.48 A and B Personal Airplanes, Italy. L’ A/a (Florence), 
Vol. 6, No. 4, February 28, 1950, p. 10, illus. 

Fokker S.11 Trainer. Canadian Aviation, Vol. 23, No. 4, 
April, 1950, p. 19, illus 

Hawker P.1040 Sea Hawk Naval Fighter. Hawker Siddeley 
Review, Vol. 3, No. 1, March, 1950, p. 27, illus. 

Hawker P.1052 Experimental Jet Fighter. Hawker Siddeley 
Review, Vol. 3, No. 1, March, 1950, pp. 13-16, 25, illus 

Industria Aeronautica Romana I.A.R. 811 Personal Airplane. 
Flight, Vol. 57, No. 2154, April 6, 1950, p. 424. 

Leduc 0.10 Ramjet Research Airplane, France. The Aero- 
plane, Vol. 78, No. 2025, March 31, 1950, pp. 379-382, illus 

Macchi MB.320 Transport, Italy. Alata (Milan), Vol. 6, No. 
3, March, 1950, pp. 17-20, illus. 

Piaggio P.136 Amphibian, Italy. A/ata (Milan), Vol. 6, No. 3, 
March, 1950, pp. 11-14, illus. 

Par (Parks Alumni Racebuilders) Special Pusher Midget 
Racer. Southern Flight, Vol. 33, No. 4, April, 1950, pp. 16, 17, 
illus. 
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BENDIX-SCINTILLA experience 
HELP YOU DETERMINE THE BEST TYPE OF 
IGNITION EQUIPMENT FOR EVERY OPERATING CONDITION 


In the past twenty-five years Bendix-Scintilla has solved 
ignition problems for practically every type of aircraft 
engine and operating condition. Out of this wealth of 
specialized experience has come one unchallenged fact— 
No single type of ignition equipment is the final solution 


to every operating problem, That is why Bendix-Scintilla 


BENDIX 


(SCINTILLA 


SCINTILLA MAGNETO DIVISION OF 
SIDNEY, NEW YORK 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 


approaches each new assignment with an open mind. 
That is why you can count on Bendix-Scintilla recom- 
mending the type of ignition equipment best fitted for 
your specific purpose. And backing up its recommendation 
with an experience-proven product unexcelled for effi- 


ciency and long life. 


AVIATION CORPORATION 


FACTORY BRANCH OFFICES: 


117 E. Providencia Avenue, Burbank, California » 23235 Woodward Avenue, Ferndale, Michigan ¢« 7829 W. Greenfield Avenue, West Allis 14, Wisconsin. 
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Piper Model 105 Super Cub Personal Airplane. 
Week, Vol. 52, No. 17, April 24, 1950, p. 18, illus. 

Polikarpov PO-2 Glider-Tug Light Airplane, U.S.S.R. Air- 
craft Recognition Journal, Vol. 4, No. 7, March, 1950, p. 137, 
illus. 

Skandinavisk Aero Industri A/S KZ-VIII Aerobatic Trainer, 
Denmark. I/mailu (Helsinki), No. 2, February, 1950, p. 5, 
illus. 

S.N.C.A. du Nord 1400 Noroit Patrol Amphibian, France. The 
Aeroplane, Vol. 78, No. 2025, March 31, 1950, p. 370, illus 

S.N.C.A. du Nord 1601 Twin-Jet Research Monoplane, France. 
The Aeroplane, Vol. 78, No. 2025, March 31, 1950, p. 371, illus 

Vickers-Armstrongs Viscount 700 Turboprop Transport. 
Modern Transport, Vol. 63, No. 1617, March 25, 1950, p. 11, 


Aviation 


illus. Aircraft, Vol. 28, No: 6, March, 1950, pp. 12-14, 42, illus 
Vickers-Armstrongs Varsity T.Mk.1. Aircrew Trainer. Flight, 


Vol. 57, No. 2153, March 30, 1950, pp. 406-410, cutaway draw 
ing. 

Yak-21 Fighter, U.S.S.R. 
April, 1950, pp. 18, 54, 


Canadian 
55, illus. 


Aviation, Vol. 23, No. 4, 


LANDING GEAR 


The Development of Cross-Wind Undercarriages for Air- 
planes. J. H. Geisse. American Society of Mechanical En 
gineers, Paper No. 50-S-29, April, 1950. 12 pp., illus Pri 
print. ) 


Airports & Airways (39) 


Perspective Analysis of Approach Light Patterns. z 
Warren. U-.S., Civil Aeronautics Administration, Technical De 
velopment Report No. 96, August, 1949. 115 pp., illus 

Air Foam for Airports. Pyrene Manufacturing Company, 
Booklet, 1950. 19 pp., illus. Portable, mobile, and stationary 
air-foam fire fighting equipment suitable for airports and crash 
trucks. 

Planning the Air Freight Terminal. II. L. R. Hackney 
Air Transportation, Vol. 16, No. 4, April, 1950, pp. 10, 22 


Atomic Energy (48) 


On the Application of a Reaction Force Resulting from an In- 
teraction of Waves in an Elliptic Reflection Space. Hans J 
Kaeppler. Rocketscience, Vol. 4, No. 1, March, 1950, pp. 6-10, 
illus. 2 references. 


Aviation Medicine (19) 


Eye Fixations of Aircraft Pilots. IV—Frequency, Duration and 
Sequence of Fixations During Routine Instrument Flight. Rich 
ard E. Jones, John L. Milton, and Paul M. Fitts. U.S., Air 
Force, Technical Report No. 5975, March, 1950. 
5 references. 

Comparison of Aircraft Controls for Prone and Seated Position 
in Three-Dimensional Pursuit Task. C. W. Brown, E. E 
Ghiselli, and others. U.S., Air Force, Technical Report Ne 
5956, March, 1950. 18 pp., illus. 6 references. 

Influenza dell’Anossia sulla Migrazione del Pigment Retinico. 
Branko Nizetic, Jr. Rivista di Medicina Aeronautica, Vol. 11, 
No. 4, October-December, 1948, pp. 516-522, illus. 28 refer 
ences. (English Summary.) 

Su un Principio Iperglobulizzante Prodotto nel Plasma di 
Sangue Decompresso in Vitro. C. V meee and E. Boeri. Rivista 
di Medicina Aeronautica, Vol. 12, No. 2, April-June, 1949, pp 
211-218, illus. 4 references. 

Influenza dell’Anossia sui Movimenti Oculari. Il—Ricerche 
Comparative sull’Azione dell’Anossia e dell’Alcool da Solio As- 
sociati. G. B. Bietti and A. Giardini. Rivista di Medicina 
Aeronautica, Vol. 12, No. 2, April-June, 1949, pp. 198-210. 18 
references. 

L’Influenza della Depressione Barometrica sui Fenomeni Im- 
munitari. Giuseppi Lalli. Rivista di Medicina Aeronautica 
Vol. 11, No. 4, October-December, 1948, pp. 544-562. 62 ref 
erences. (English Summary.) 

Influenza della Quota sulla Resistenza alla Infezione con “‘Ex- 
cherichia Coli” in Cavie Sottoposte a Brevi Ascensione di 4000 e 
6500 Metri (462 e 330 mmHg) e sullo Sviluppo di Tale Germe alle 


30 pp., illus 
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Suddette Pressioni. Rafael V. Larraburu. Rivista di Medicing 
Aeronautica, Vol. 12, No. 2, April-June, 1949, pp. 179-197, illus, 
20 references. 

I Risultati Conseguiti dall’Aeronautica Italiana nella Cura della 
Pertosse con i Voli in Quota. Giuseppi Lalli. Rivista di Medi. 
cina Aeronautica, Vol. 12, No. 2, April-June, 1949, pp. 237-250, 
illus. 7 references. 

Il Metabolismo Energetico del Pilota Durante |’Esecuzione dj 
Alcune Manovre di Volo. Tommaso Lo Monaco Croce and 
Aristide Scano. Rivista di Medicina Aeronautica, Vol. 11, No. 4, 
October-December, 1948, pp. 507-515, illus. 2 references, 
(English Summary. ) 

Dispositivo Elettrico per la Registrazione del Polso e del Res- 
piro in Depressione Barometrica ed in Altre Condizioni Speri- 
mentali. Aristide Scano. Rivista di Medicina 
12, No. 2, April-June, 1949, pp. 279-283, illus. 

Policitemia Provocata da Anossia e Tentativi di Inibizione a 
Mezzo della Somministrazione di Axeroftolo. E. Conestabile 
and L. Schiavetti. Rivista di Medicina Aeronautica, Vol. 11, No, 
4, October-December, 1948, pp. 493-506, illus. 
(English Summary. ) 

A Proposito di Dipendenzia da Causa di Servizio della Schizo- 
frenia. G. Pera. Rivista di Medicina Aeronautica, Vol. 11, No. 
4, October-December, 1948, pp. 573-576. 

La Verticale Apparente in Condizioni di Ipossia. Rivista dj 
Medicina Aeronautica, Vol. 12, No. 1, January-March, 1949, pp. 
16-27, illus. 25 references. (English Summary. ) 

La Fatiga en los Aviadores. Evelio de Elizalde. Revista de 
Aeronautica, Vol. 9, No. 109, December, 1949, pp. 944-948. 

Analisi dei Gas del Sangue con l’Apparecchio di Haldane-Bar- 
croft. G.Sampaolo. Rivista di Medicina Aeronautica, 12, No. 
1, January-March, 1949, pp. 93-102, illus. 9 references, 
(English Summary. ) 

Ricerche Sugli Effetti della Associazione Alcool-Anossia sul 
Senso Luminoso. Aniceto Giardini. Rivista di Medicina 
Aeronautica, Vol. 11, No. 4, October-December, 1948, pp. 531- 
543, illus. 35 references. (English Summary. ) 

Psicopatologia del Volo. A. Mangiacapra. 
cina Aeronautica, Vol. 12, No. 2, April-June, 
260. 


Aeronautica, Vol, 


17 references, 


Rivista di Medi- 
1949, pp. 251- 


Comfortization (23) 


Automatic Cabin Pressure Control; New Kolilsman System, 
Adaptable to Any Pressurized Plane, Keeps Fixed Relation Be- 
tween Outer and Inner Air. Aviation Week, Vol. 52, No. 16, 
April 17, 1950, p. 43. 


Education & Training (38) 


The Aeronautical Engineering Program at the Ohio State- 
Wright-Patterson Field Graduate Center. C. J. Peirce. Ohio, 
State University, Engineering Experiment Station News, Vol. 22, 
No. 1, February, 1950, pp. 25, 26, 46, 47, illus. 

‘“Linktronic”; A Link Trainer Which Simulates Flight in Jet 
Aircraft. Shell Aviation News, No. 140, February, 1950, p. 8, 
illus. 


Electronics (3) 


Aircraft P. A. System. George H. Warfel. Audio Engineer- 
ing, Vol. 34, No. 1, January, 1950, pp. 19, 40, 41, illus 
Servicio Radiotelefonico Directo con los Aviones en Vuelo en 


Toda la Ruta. Revista Nacional de Aerondutica, Vol. 2, No. 12, 
December, 1949, p. 24, illus. 
Elements of Anomalous Radio Propagation. E. Knighting. 


The Meteorological Magazine, Vol. 79, No. 933, March, 1950, pp. 
74-81, illus. 5 references. 

Equipment 
ELECTRICAL (16) 


Cannon Type K and RK Connector Bulletin. Cannon Electric 
Development Co., Division Cannon Manufacturing Corp., Bulletin 
No. K3, 1950. 48 pp., illus. (Revised.) 
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Medi ina 
197, illus, 


della 


EMERY 
di Medi. 


257-25, FORCE MEASURING SYSTEM 
—— FOR THE | MEASUREMENT OF JET ENGINE THRUST 


and 
11, No. 4, 
eferences, ‘ 
7 SELF-CONTAINED: Compact and simple in construction; easy DYNAMOMETER TORQUE 
del Res. to install and use; no precise alignment required. A com- 
ni Speri- plete package—no additional equipment or external ROCKET TESTING 
i Speri : 
itica, Vol, sources of power or air needed. TAKE-OFF THRUST 
ae WIDE RANGE: Standard units for capacities up to 100,000 Ib. , 
a 
nestabile ACCURACY: Within 1/10 of 1% of range; dial calibrated in AND 
. ; of, No. desired units of force; no conversion factors or compen- 
ae sation needed. OTHER 
a Schizo- NATURAL STABILITY: Less than .005” deflection under full L 
1. 11, No. & load. High natural frequency. Withstands heavy vibra- SPECIA 
tory or shock loading. No external dampeners or sta- 
Rivista di bilizers required. FORCE PROBLEMS 
1949, pp. 
Revista de 
948. 
lane-Bar- 
12, No, 
eferences, 
ossia sul 
Medicina 
pp. 531- 
di Medi- 
pp. 251- / SS Bison 
ation Be- 
, No. 16 
io State- 
‘e. Ohio, 
, Vol. 22, 
OPERATION 
tht in Jet 
150, p. 8, 
May be easily installed in any position. Careful alignment 
is unnecessary; no need for bell cranks or levers. Rugged The basic Emery Hydraulic Call, heart of the well, 
-Tate-Em i jachines, use 
construction, requires no maintenance. Force exerted on for wenn ie important industrial, government end 
Engineer- research laboratories. Over 2000 systems based 
onEen loading platform is converted into proportional hydraulic on this cell are in use. 
Vusloal pressure; this is transmitted to an Emery Bourdon Indicator 
> No. 12, calibrated in the desired force units. Frictionless. Sensi- 
tivity and stability of action give excellent duplication of 
-nighting. test results. Fast response .. . full scale in one second. Cell 
950 
1a, can accommodate substantial cross loading or non-central 
loading without measurable loss in accuracy or sensitivity. 
Various combinations of indicators, recorders, high-fre- 
quency pick-ups, and other special devices can be in the 
original installation or easily added later. 
n Electric 
, Bulletin 
THE A. H. EMERY CO. 683 MAIN STREET, STAMFORD, CONN. 
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HYDRAULIC & PNEUMATIC (20) 


Auxiliary Gas Turbines for Pneumatic Power in Aircraft Ap- 
plications. H. J. Wood and F. Dailenbach. SAE Quarterly 
Transactions, Vol. 4, No. 2, April, 1950, pp. 196-216, illus. 

Hydraulic Differential Drive Provides Infinitely Variable Speed 
Ratios for Airplane Cabin Pressurization. Homer J. Wood 
Machine Design, Vol. 22, No. 4, April, 1950, pp. 129-132, 236, 
illus. 


Flight Operating Problems (31) 
NOISE REDUCTION 


Sound-Level Measurements of a Light Airplane Modified to 
Reduce Noise Reaching the Ground. A. W. Vogeley. U.S 
N.A.C.A., Report No. 926, 1949. 6 pp., illus. 10 references 
U.S. Govt. Printing Office, Washington. $0.10. 

Sound Measurements for Five Shrouded Propellers at Static 
Conditions. Harvey H. Hubbard. U.S., N.A.C.A., Technica 
Note No. 2024, April, 1950. 31 pp., illus. 6 references 

Eléments d’Acoustique Aéronavtique. P. Lienard, M. Ko 
brynski, and P. Antzenberger. France, Office National d’Etud 
et de Recherches Aéronautiques, Publication No. 40, 1950. 84 
pp., illus. 33 references. 

Synthése sur la Question des Micro-Vibrations d’Avions dues 
en Particulier aux Couples Moteur-Hélice. G. de Vries 
France, Office National d’Etudes et de Recherches Aéronaut 
Publication No. 22, 1949. 27 pp., illus. 18 references. 


REFUELING IN FLIGHT 


Refueling in Flight; The Use of Radar for Interception. C 
F. Rawnsley. Electronic Engineering, Vol. 22, No. 266, April, 
1950, pp. 142, 143, illus. 


WEATHER HAZARDS 


Cloud and Collision; BOAC Experiments with Search Radar. 
Shell Aviation News, No. 140, February, 1950, pp. 9-11, illus 


Flight Safety & Rescue (15) 


More Air Traffic with Greater Safety. S.P.Saint. Americar 
Society of Mechanical Engineers, Paper No. 50-S-26, April, 1950 
8 pp. (Preprint.) 

Accident Statistics Can Contribute to Safer Flying. Jesse W 
Lankford. American Society of Mechanical Engineers, Paper \ 
50-S-27, April, 1950. 10 pp. 10 references. (Preprint. 


Flight Testing (13) 


Méthodes Nouvelles d’Essais en Vol. Hussenot. Techni 
et Science Aéronautiques, No. 1, 1950, pp. 38-49, illus. 


Fuels & Lubricants (12) 


Knock-Limited Performance of Fuel Blends Containing Ethers. 
I. L. Drell and J. R. Branstetter. U.S., N.A.C.A., Techn 
Note No. 2070, April, 1950. 58 pp., illus. 32 references 

Handling of Liquid Oxygen. G. E. Simpson. Americar 
Rocket Society, Journal, No. 80, March, 1950, pp. 18-23 

Hydrogen Peroxide as a Propellant. Ralph Bloom, Jr., Noah 
S. Davis, Jr., and Samuel D. Levine. American Rocket Society 
Journal, No. 80, March, 1950, pp. 3-17, illus. 8 references 

Summary of the physical, chemical, and energy properties of 
pure, stable, 90 per cent hydrogen peroxide. 

Nitrogen Tetroxide as an Oxidizer in Rocket Propulsion. 
Douglas H. Ross. American Rocket Society, Journal, No. 89, 
March, 1950, pp. 24-31, illus. 16 references. 

Physical and chemical properties and methods of handling 
nitrogen peroxide. 

Calculation of Complex Equilibrium Relations. Harold J 
Kandiner and Stuart R. Brinkley, Jr. Industrial and Engineer 
ing Chemistry, Vol. 42, No. 5, May, 1950, pp. 850-855. 6 
references. 

Systematic detailed directions for analyzing complex equilibria 
existing among any number of chemical species in a single gas 
phase with or without the presence of a single pure solid phas« 
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Sui Liquidi di Apporto nei Motori a Carburazione. C. Casci. 
(La Rivista dei Combustibili, Vol. 2, No. 7, November-December, 
1948.) Turin, Politecnico, Laboratorio di Aeronautica, Mono- 
grafie No. 229, 1948. 20 pp., illus. 13 references. (Reprint.) 

Pathfinding in Fuels and Engines. T. A. Boyd. SAE 
Quarterly Transactions, Vol. 4, No. 2, April, 1950, pp. 182 195, 
illus. 62 references. 

The Air Force Looks at Synthetic Lubricants. Bernard Ru- 
bin and Edward M. Glass. SAE Quarterly Transactions, Vol. 4, 
No. 2, April, 1950, pp. 287-296, illus. 9 references. 

Friction of Surface Films Formed by Decomposition of Common 
Lubricants of Several Types. Robert L. Johnson, Douglas God- 
frey, and Edmond E. Bisson. U.S., N.A.C.A., Technica! Note 
No. 2076, April, 1950. 28 pp., illus. 10 references. 


Gliders (35) 


Le Bilan Aérodynamique d’un Planeur. Albert Toussaint. 
Aéro Club de France, Revue, No. 2, February, 1950, pp. 28, 29, 
illus. 

The Military Glider and Its Future. II. Alexander Johnston, 
The Aeroplane, Vol. 78, No. 2024, March 24, 1950, pp. 340, 341, 
illus. 

Soaring to the Stratosphere. Harland Ross. Flight, Vol. 
57, No. 2154, April 6, 1950, pp. 2-4, illus. 

Der Letzte der Grossen Drei; Hangwind, Thermik, Lange 
Welle. Wolf Hirth. Weltluftfahrt, Vol. 1, No. 6, 1949, pp. 120, 
121, illus. 

Jet Propelled (French Fouga Jet) Sailplane. Alexis Dawy- 
doff. Flight, Vol. 57, No. 2154, April 6, 1950, pp. 5, 10, illus 

Liidokki; Assa IX. Ji/mailu (Helsinki), No. 2, February, 
1950, p. 15, illus. (English Summary.) 

PK-3 Valmistuu. J/mailu (Helsinki), No. 2, February, 1950, 
p. 16. (English Summary. ) 

Segelflugzeugstart mit Heisswasserrakete. H. H. Kolle. 
Weltluftfahrt, Vol. 1, No. 9, March, 1950, p. 202, illus. 

Flying the Slingsby (T 21B) Sedbergh. Aeronautics, Vol. 22, 
No. 5, April, 1950, pp. 41—43, illus. 


Guided Missiles (1) 


Equations of Motion of a Rocket. F. R. Gantmacher and L. 
M. Levin. (Prikladnaia Matematika i Mekhanika, U.SS.R., 
Vol. 11, No. 3, 1947, pp. 301-312.) U.S., N.A.C.A., Technical 
Memorandum No. 1255, April, 1950. 21 pp. 

The Research Scene. IV. K. W. Gatland. British Inter- 
planetary Society, Journal, Vol. 9, No. 2, March, 1950, pp. 53-56, 
illus. 

Upper Atmosphere Research. II. Edited by H. E. Newell, 
Jr., and J. W. Siry. U-.S., Office of Naval Research, Naval Re- 
search Laboratory, Report No. R-3030, December 30, 1946. 155 
pp., illus. 10 references. 

Contents: The Second Cycle of V-2 Firings, H. E. Newell, Jr. 
Installations for the October 10 Firing, J. T. Mengel and C. C. 
Rockwood. Telemetering from the V-2, C. H. Hoeppner, J. R. 
Kauke, R. E. Taylor, and K. M. Uglow. Upper Atmosphere 
Experiments Conducted in the V-2, F. S. Johnson, J. J. Oberly, 
C. V. Strain, and R. Tousey. Theoretical Discussions. Future 
Research, E. H. Krause. Table of Critical Values 

Upper Atmosphere Research. IV. Edited by H. E. Newell, 
Jr., and J. W. Siry. U.S., Office of Naval Research, Naval Re- 
search Laboratory, Report No. R-3171, October 1, 1947. 170 pp., 
illus. 69 references. 

An account of the rocket-sonde research program of the Naval 
Research Laboratory during the period of the third and fourth 
cycles of V-2 firings at White Sands, N.M., December, 1946, to 
March, 1947. The report includes details of the instrumentation 
and behavior of the missiles, results in cosmic-ray research, high- 
altitude spectroscopy, investigation of the ionosphere, and tem- 
perature and atmospheric pressure studies. 


Instruments (9) 


Electrical Pickoffs for Instrumentation of Pilotless Aircraft. 
Jack Andresen. Instruments, Vol. 23, No. 4, April, 1950, pp. 
347-349, illus 

Rocket Instrumentation. George R. Carlson. Jnstruments, 
Vol. 23, No. 4, April, 1950, pp. 399-401, illus. 
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McDONNELL XF-88 


BOEING STRATOCRUISER 


BOEING 8-47 


CONVAIR B-36 


.-. Gears and Actuators by Foote Bros. 


When airplane design grew beyond the handcraft stage, when 
both speeds and loads went up—up—up, transmitting the vastly 
increased horsepower and controlling the complicated miracles 
of a modern air age posed serious problems for design engineers. 

From the laboratories, from the machine shops, from the heat 
treating department of Foote Bros., came many of the answers that 
enabled aircraft engineers to meet these new exacting require- 
ments. 

Today on America’s leading aircraft, pictured here, you will find 
gears, actuators and power units produced by Foote Bros. They 
meet the demands of extreme precision, light weight, compactness 
and above all, the ability to stand up under loads that in many 
cases, might seem excessive. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. G, 4545 South Western Blvd., Chicago 9, Illinois 
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Aplicacién de la Teoria de las Curvas de Localizacién de la 
Electrotécnica a Problemas Mecanicos de Vuelo., Winfried Op 
pelt. Revista Electrotécnica (Buenos Aires), Vol. 35, No. 7, 
July, 1949, pp. 291-297, illus. 10 references. 

An analysis of the locus curves of longitudinal stability of an 
airplane which shows the two forms of free vibration, their damp 
ing values, and the limiting conditions for stability. Since the 
airplane system cannot be divided into an opened circuit of uni 
directional links, the Nyquist diagram has to be modified. Ex 
treme curves are illustrated for ships, airships, and rockets 
The locus curve of an autopilot is plotted and stability of an auto 
matically piloted airplane is discussed with the aid of the two 
locus curves. 

Sondes Statiques peu Sensibles 4 l’Incidence; Type Girerd- 
Guienne. Paul Guienne. France, Office National d'Etudes et de 
Recherches Aéronautiques, Publication No. 26, 1949. 21 pp., 
illus. 4 references. 

Ceramic Thickness Gage. U.S., National Bureau of Stand 
ards, Technical Report No. 1442, April, 1950. 4pp. 1 reference 

An electronic thickness gage for measuring nonconducting coat 
ings on nonmagnetic metals. It provides a simple, direct, and 
nondestructive measurement. 

Indicateur de Position Angulaire. R. Claret. La Recherche 
Aéronautique, No. 13, January-February, 1950, pp. 49—54, illus 

Théorie Non-Linéaire de l’Anémométre 4 Fil Chaud. R 
Betchov. (Delft, Technische Hoogeschool, Laboratorium 
Aero- en Hydrodynamica, Mededeeling No. 61, February 26, 
1949.) Netherlands, Koninklijke Nederlandsche Akademie van 
Wetenschappen, Proceedings, Vol. 52, No. 3, 1949. 13 pp., 
illus. 5 references. (In French.) (Reprint.) 

Détermination d’un Etat Plan des Contraintes 4 l’Aide d’un 
Extensiométre 4 Résistance Electrique 4 Trois Directions (Ro- 
sette); Abaques Pratiques d’Emploi. F. T. Salles. France, 
Ministére de l’ Air, Publications Scientifiques et Techniques, Bui 
letins des Service Technique No. 112, December, 1949. 42 pp., 
illus. 12 references. Service de Documentation et d’Informa- 
tion Technique de |’Aéronautique, Paris. 112 Fr. 

Les Mesures de Température dans la Technique des Moteurs 
d’Aviation. Pierre Vernotte. France, Ministére de _ Air, 
Publications Scientifiques et Techniques, No. 230, 1949. 161 pp., 
illus. 30 references. Service de Documentation et d’Informa- 
tion Technique de |’Aéronautique, Paris. 500 Fr. 

Transducers; A Review of the Design and Applications of 
Transducers for Oscillography. Carl Berkley. The Oscillog- 
rapher, Vol. 12, No. 1, January-March, 1950, pp. 9-24, illus 

Magnetic Recording of Meter Data. R. E. Zenner. Audio 
Engineering, Vol. 34, No. 2, February, 1950, pp. 16, 17, 33, illus 

Improvements in Photoelastic Technique Obtained by the Use 
of a Photometric Method. A. F. C. Brown and V. M. Hickson 
British Journal of Applied Physics, Vol. 1, No. 2, February 
1950, pp. 39-44, illus. 3 references. 

A Diaphragm-Type Gage for Measuring Low Pressures in 
Fluids. Edward Wenk, Jr. U.S., Navy, The David W. Taylor 
Model Basin, Report No. 665, January, 1950. 15 pp., illus 
3 references. 

Multiple Pressure-Transfer Device. Richard S. Davey 
Instruments, Vol. 23, No. 4, April, 1950, p. 350, illus. 

The Synthe-seal transfer device used in the N.A.C.A. 16-f¢t 
high-speed wind tunnel at Langley Air Force Base to transfer 
simultaneously as many as 30 pressures from a rotating object to 
a stationary manometer. 

A Retraction-Type Displacement Gage. Thomas A. Perls 
U.S., Navy, The David W. Taylor Model Basin, Report N 
651, March, 1950. 28 pp., illus. 7 references. 

The Determination of the Friction Couple in Balanced Rotat- 
ing Mechanisms. D. A. Richards. British Journal of Applied 
Physics, Vol. 1, No. 2, February, 1950, pp. 44—46, illus. 

Analysis of a Sampling Servo Mechanism. Kenneth S. Miller 
and Ralph J. Schwarz. Journal of Applied Physics, Vol. 21, 
No. 4, April, 1950, pp. 290-294, illus. 6 references. 

Motor Design for a High-Speed Electrically-Driven Gyroscope. 
Gerard P. De Westfelt. Electrical Engineering, Vol. 69, No. 5, 
May, 1950, pp. 446-450, illus. 6 references. 

Bait de Tarage pour Balances Aérodynamiques 4 Trois Com- 
posantes. Ch. Guilloux. La Recherche Aéronautique, No. 13, 
January-February, 1950, pp. 45—47, illus. 

Design of a Schlieren Apparatus. James H. Brown. Tix 
Trend in Engineering, Vol. 2, No. 2, April, 1950, pp. 15-19, 31, 
illus. 
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A Sharp-Focusing Schlieren System. Arthur Kantrowitz and 
Robert L. Trimpi. Journal of the Aeronautical Sciences, Vol. 17, 
No. 5, May, 1950, pp. 311-314, 319, illus. 

Chronophotographie des Champs Aérodynamiques. Joscph- 
Maurice Bourot. France, Ministére de Jl’ Air, Publications 
Scientifiques et Techniques, No. 226, 1949. 221 pp., illus. 4g 
references. Service de Documentation et d’Information Tech- 
nique de |’Aéronautique, Paris. 900 Fr. 

Proceedings, Annual Meeting, 1949. American Society for 
Engineering Education, Engineering College Research Council, 
1950. 137 pp., illus. 

Partial List of Contents: Instrument Engineering—Its Growth 
and Its Promise, G. S. Brown, D. P. Campbell, and H. T. Marcy, 
The Development and Use of the Conju-Gage for Gear Inspee- 
tion, A. R. Fultz. Polar Vector Indicator, E. A. Walker. A 
New Technique for Photo-Elastic Stress Analysis, Gilbert Smiley, 
A Versatile Null-Balance Optical Bridge, C. M. Albright, Jr, 
Electron Diffraction, M. J. Columbe. The SUI Polyphase Os- 
cilloscope and Some of Its Derivatives, E. B. Kurtz. Slope 
Measuring Device, R. L. Harvin. The A-C Visualizer and New 
Oscillograph Developments, C. H. Schermerhorn. Thermopile 
Heat and Wave Meters, E. D. Howe. Magnetic Amplifiers, 
Ernst Weber. 


Laws & Regulations (44) 


Wilful Misconduct and the Warsaw Convention. Alan Good- 
fellow. Interavia, Vol. 5, Nos. 1-2, January-February, 1950, pp. 
55, 56. 

Le Réglement des Différends Internationaux Relatifs a la 
Navigation Aérienne Civile. Ludwig Rabcewicz-Zubkowski, 
Revue Frangaise de Droit Aérien, Vol. 2, No. 4, October—Decem- 
ber, 1948, pp. 340-396. 10 references. 


Machine Elements (14) 


MECHANISMS & LINKAGES 


Analytical Treatment of Linked Levers and Allied Mechan- 
isms. B.C.Carter. Royal Aeronautical Society, Journal, Vol. 
472, No. 54, April, 1950, pp. 247-252, illus. 


SPRINGS 


The Uniform Torsion of an Incomplete Tore. W. Freiberger. 
Australian Journal of Scientific Research, Series A, Physical 
Sciences, Vol. 2, No. 3, September, 1949, pp. 354-375, illus. 11 
references. 


Maintenance (25) 


Douglas Service, Vol. 7, No. 2, March-April, 1950. 24 pp, 
illus. C-54, DC-3, DC-4, and DC-6. 


Materials (8) 


METALS & ALLOYS 


A Review of Information on the Mechanical Properties of 
Aluminum Alloys at Low Temperatures. K. O. Bogardus, G. W. 
Stickley, and F. M. Howell. U.S., N.A.C.A., Technical Note 
No. 2082, May, 1950. 65 pp. 

Stress-Strain and Elongation Graphs for Aluminum-Alloy 
75S-T6 Sheet. James A. Miller. U.S., N.A.C.A., Technical 
Note No. 2085, April, 1950. 37 pp., illus. 11 references 

Corrosion Resistance of Tantalum-Molybdenum Alloys. 
Walter C. Schumb, Schrade F. Radtke, and Michael B. Bever. 
Industrial and Engineering Chemistry, Vol. 42, No. 5, May, 1950, 
pp. 826-829, illus. 5 references. 

Armco Stainless Steels. Armco Steel Corporation, Brochure, 
January, 1950. 11 pp., illus. High temperature and heat re- 
sisting characteristics. 

Effects of an Aging Treatment on Life of Small Cast Vitallium 
Gas-Turbine Blades. Charles A. Hoffman and Charles Yaker. 
U.S., N.A.C.A., Technical Note No. 2052, March, 1950. 33 pp. 
illus. 6 references. 

Contribution 4 l’Emploi des Méthodes Optiques en Métallo- 
graphie Microscopique; Application aux Bronzes, aux Alliages 
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CENTRIFUGALLY CAST 
IN STAINLESS... 


to Resist Heat and Corrosive Gases 


No ordinary metal can endure the terrific heat and 
corrosiveness of exhaust gases that blast out from 
a jet engine. That’s why Pratt & Whitney uses an 
austenitic alloy containing 25% chromium, 13% 
nickel and 3% tungsten for jet engine exhaust rings. 

These rings, or exhaust duct flanges, are cast by 


a special centrifugal method at The Cooper Alloy 
Foundry Co., Hillside, N.J., and The Duraloy Com- 
pany, Scottdale, Pa. 

The picture, above, shows the final machining 
operation on such a flange for a Turbo-Wasp J-42 
engine. Each casting is very carefully inspected to 
insure freedom from defects. 


Over the years, International Nickel has accumulated a fund of 
useful information on the properties, treatment, fabrication and 
performance of engineering alloy steels, stainless steels, cast irons, 
brasses, bronzes, nickel silver, cupro-nickel and other alloys con- 
taining nickel. This information is 
yours for the asking. Write for 
“List A” of available publications. 


NEW YORK 5, 


THE INTERNATIONAL NICKEL COMPANY, INC. new 
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Ouly 
CONSOLIDATED 


MULTITRACE 


RECORDING OSCILLOGRAPHS 


offer ALL these ADVANCED FEATURES 
at NO EXTRA cost 


Simultaneous visual scanning and recording 
Dynamic events marker 

Trace identification 

Precision timing system 

Automatic record-length control 

Multiplex (parallel) operation 

Provision for 125-ft, 250-ft, and 600-ft magazines 
Simulated center-of-gravity shockmount base 
Hairline traces 

Compact, lightweight design 

Wide range of galvanometer types available 
Fast-loading, quick-change paper magazine 
Rigid, cast-aluminum frame 
Temperature-controlled galvanometer block 
Automatic record numbering 

Wide range of paper speed ('2 to 100 in. per sec) 
Courtesy service visit by Field Engineer 


These are only a few of the reasons why more Consoli- 
dated Recording Oscillographs are in use by leading indus- 
trial and research laboratories throughout the world today 
than any other make. 

Hundreds of satisfied customers rely on Consolidated 
leadership in the design and manufacture of precision 
multitrace recording oscillographs. Dollar for dollar you 
cannot buy a better instrument. 

If you have a problem involving the recording of many 
test quantities simultaneously, Consolidated’s application 
engineers will be glad to help—no obligation, of course. 

For further information, write for Bulletin CEC-1500- 
X-16. 


CONSOLIDATED ENGINEERING 


CORPORATION 


Analytical Instruments for Science and Industry 
620 NORTH LAKE AVENUE, PASADENA 4, CALIFORNIA 
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Cuivre-Antimoine et 4 une Série de Siliciures. Theophile 
Cambon. France, Ministére de l’ Air, Publications Scientifiques et 
Techniques, Bulletin des Services Techniques No. 236, 1949. 107 
pp., illus. 73 references. Service de Documentation et d’In- 
formation Technique de |’Aéronautique, Paris. 500 Fr 

Nouvelles Méthodes de Préparation des Cristaux Uniques d’- 
Aluminum et Leurs Applications 4 YEtude Microscopique et 
Cristallographique de l’Etat Métallique. Louis Beaujard. 
France, Ministére del’ Air, Publications Scientifiques et Techniques, 
No. 235, 1949. 57 pp., illus. 27 references. Service de Docu- 
mentation et d’Information Technique de 1’Aéronautique, Paris. 
450 Fr. 

Recherches au Microscope Electronique sur le Vieillissement 
des Alliages Légers. R.Castaing. La Recherche Aéronautique, 
No. 13, January-February, 1950, pp. 3-9, illus. 4 references 


NONMETALLIC MATERIALS 


Variation of Elastic Moduli and Wave Velocity with Pressure 
and Temperature in Plastics. D.S. Hughes, E. B. Blankenship, 
and R. L. Mims. Journal of Applied Physics, Vol. 21, No. 4, 
April, 1950, pp. 294-297, illus. 3 references. 

Strength of Aluminum Lap Joints at Elevated Temperatures; 
Tests Conducted Immediately After the Temperature Was 
Reached. Edward W. Kuenzi. U.S., Forest Products Labora- 
tory, Madison, Wis., Report No. 1808, December, 1949 
illus. 1 reference. 

Report of tests of nine different high-temperature-setting 
synthetic adhesives used to make lap joints in 24S-T3 clad alloy 
plates. Best results at high temperature were given by a com- 
mercial formulation of phenol resin and synthetic rubber and at 
room temperature by a modified phenol-polyvinyl butyral adhe- 
sive. 


33 pp., 


Examen Micrographique par Réflexion des Matériaux Cér- 
amiques. S. Tacvorian and M. Levecque. La _ Recherche 
Aéronautique, No. 13, January-February, 1950, pp. 19-26, illus. 


The Effect of a Stiffener on the Maximum Load of Flat Plywood q 
Plates in Edgewise Compression, with the Face Grain at 0° and 4 


90° to the Load; A Single Stiffener Parallel to the Direction of 
Loading Load Edges Clamped, Others Simply Supported. L. A. 
Ringelstetter and C. B. Norris. U.S., Forest Products Labora- 
tory, Madison, Wis., Report No. 1553-D, July, 1949. 
illus. 


Effect of Alkalinity of Phenol- and Resorcinol-Resin Glues on 7 


Durability of Joints in Plyweod. R. F. Blomquist. U-.S., 
Forest Products Laboratory, Madison, Wis., Report No. R1748, 
August, 1949. 24 pp 

Studies of the Strength of Glued Laminated Wood Construc- 
tion; Summary. U.S., Forest Products Laboratory, Madison 
Wis., Report No. R1749, August, 1949. 7 pp. 


PROTECTIVE COATINGS 


Mechanism of Action of Copper 8-Quinolinolate. 
Vicklund and Milton Manowitz U.S., Central Air Documents 
Office (Navy-Air Force), Technical Data Digest, Vol. 15, No. 5, 
May 1, 1950, pp. 18-21, illus. 11 references. 

Nouveau Procédé de Chromage Thermique et Formation 
d’Alliages Mixtes de Diffusion. P. Galmiche. La 


Richard E. 


Recherche 


Aéronautique, No. 14, March-April, 1950, pp. 55-63, illus. 16 
references 
SANDWICH MATERIALS 

Fatigue of Sandwich Constructions for Aircraft; Aluminum 


Facing and Aluminum Honeycomb Core Sandwich Material 
Tested in Shear. Fred Werren U.S., Forest Products Labora- 
tory, Madison, Wis., Report No. 1559-H, December, 1949. 13 
pp., illus. 

Effect of Defects on Strength of Aircraft-Type Sandwich 
Panels. B. G. Heebink and A. A. Mohaupt. U.S., Forest 
Products Laboratory, Madison, Wis., Report No. 1809, September, 
1949. 19 pp., illus. 

Effect of Elevated Temperatures on the Strengths of Small 
Specimens of Sandwich Construction of the Aircraft Type. 
Edward W. Kuenzi. U.S., Forest Products Laboratory, Madison, 
Wis., Report No. 1804, August, 1949. 31 pp., illus. 

Durability of Low-Density Core Materials and Sandwich 
Panels of the Aircraft Type as Determined by Laboratory Tests 
and Exposure to the Weather. II. Bruce G. Heebink, William 
J. Kommers, and Alvin A. Mohaupt. U.S., Forest Products 
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Laboratory, Madison, Wis., Report No. 1573-A, July, 1949. 30 
pp., illus. 

Wrinkling of the Facings of Sandwich Construction Subjected 
to Edgewise Compression. Charles B. Norris, Wilhelm S 
Ericksen, and others. U.S., Forest Products Laboratory, Madi- 
son, Wis., Report No. 1810, November, 1949. 121 pp., illus 

Strength Properties of Rayon-Mat Honeycomb Core Materials. 
W. J. Kominers. U.S., N.A.C.A., Technical Note No. 2084, 
April, 1950. 21 pp., illus. 4 references. 

Effect of Phenolic Resins on Physical Properties of Kraft 
Paper. Parker K. Baird, Robert J. Seidl, and Donald J. Fahey 
U.S., Forest Products Laboratory, Madison, Wis., Report No. 
R1750, September, 1949. 29 pp., illus. 

Strength Properties of Plastic Honeycomb Core Materials 
W. J. Kommers. U-.S., Forest Products Laboratory, Madison, 
Wis., Report No. 1805, December, 1949. 18 pp., illus. 

Literatuurstudie over Sandwichconstructies. IV. F. J. Plant 
ema. Netherlands, Nationaal Luchtvaartlaboratorium, Amster 
dam, Rapport Nr. S.364, December, 1949. 13pp. 24 references 
(In Dutch.) 

A General Small-Defiection Theory for Flat Sandwich Plates. 
Charles Libove and S. B. Batdorf. U.S., N.A.C.A., Report N 
899, 1948. 18 pp., illus. 11 references. U.S. Govt. Printing 
Office, Washington, $0.15. 

The Elastic Overall Instability of Sandwich Plates with Simply 
Supported Edges. F. J. Plantema and A. C. De Kock. Nether- 
lands, Nationaal Luchtvaartlaboratorium, Amsterdam, Report N 
S.346, 1949. 18pp., illus. 10 references. 


Meteorology (30) 


Method for Forecasting the Time of Clearance of Radiation 
Fog or Low Stratus. G. J. Jefferson. The Meteorological Maga- 
zine, Vol. 79, No. 934, April, 1950, pp. 102-109, illus. 3 ref- 
erences. 

Oscillations in the Stratosphere and High Troposphere. G 
Emmons, B. Haurwitz, and A. F. Spilhaus. American Meteor 
logical Society, Bulletin, Vol. 31, No. 4, April, 1950, pp. 135-138, 
illus. 3 references. 

Radar Measurements of the Initial Growth of Thunderstorm 
Precipitation Cells. G.R. Hilst and G. P. MacDowell. A meri- 
can Meteorological Society, Bulletin, Vol. 31, No. 3, March, 1950, 
pp. 95-99, illus. 99 references. 

Sequence photographs of the PPI and RHI radar ’scope pres 
entations of a thunderstorm in the initial stages of precipitation 
are utilized for measurements of the vertical and horizontal 
growth and propagation of the storm. Rapid vertical growth, 
after the first precipitation cell was detected, and uniform hori- 
zontal growth are observed. 

Radar Weather Echoes. I. R.F. Jones. The Meteorological 
Magazine, Vol. 79, No. 934, April, 1950, pp. 109-112. 3 ref 
erences. 

The Stratification of the Atmosphere. I., II. H. Flohn and 
R. Penndorf. American Meteorological Society, Bulletin, Vol. 31, 
Nos. 3, 4, March, April, 1950, pp. 71-78, 126-133, illus. 43 ref 
erences. 

Cellular Atmospheric Waves in the Ionosphere and Tropo- 
sphere. D.F. Martyn. Royal Society of London, Proceedings, 
Series A, Mathematical and Physical Sciences, Vol. 201, No. 1065, 
March 22, 1950, pp. 216-234, illus. 23 references. 

Variation of Geostrophic Wind with Potential Temperature in 
the Horizontal and in the Vertical, with Application to Vertical 
Cross-Section Diagrams. A. G. Matthewman. The Meteoro 
logical Magazine, Vol. 79, No. 934, April, 1950, pp. 97-102, illus 
6 references. 

Theoretical Aspects of Cloud Drop Distributions. E. B 
Kraus and Betty Smith. Australian Journal of Scientific Re- 
search, Series A, Physical Sciences, Vol. 2, No. 3, September, 1949, 
pp. 376-388, illus. 12 references. 

New Version of the Humidity Slide-Rule. E. G. Bilham 
The Meteorological Magazine, Vol. 79, No. 933, March, 1950, pp 
65-74, illus. 2 references 

The Bilham humidity slide rule Mark III has provision for 
computing dew points down to —50°F., using data derived from 
observations made at the surface, made by aircraft, or by radio- 
sonde. Scales for the computation of vapor density, vapor pres- 
sure, mixing ratio, relative humidity, and frost point are also 
provided. 


Effet des Conditions Météorologiques sur la Propagation des 
Ondes Radioélectriques 4 Frequence Elevée. A. Perlat. Jour- 
nal Scientifique de la Météorologie, Vol. 1, No. 4, October—Decem- 
ber, 1949, pp. 131-138, illus. 

La Haute Atmosphére. R. A. Boutet. France, Office Na- 
tional d’Etudes et de Recherches Aéronautiques, Publication No, 
38,1950. 121 pp., illus. 116 references. 7 

Les Equations Générales de la Mécanique et de |’Energétique 
des Milfeux Turbulents en Vue des Applications 4 la Météoro- 
logie. J. van Mieghem. Institut Royal Météorologique, Mém- 
oires, Vol. 34, 1949. 59 pp. 20 references. 


Military Aviation (24) 


The United States Air Force. Scholer Bangs. Jnteravia, Vol. 
5, Nos. 1-2, January-February, 1950, pp. 16—45, illus. 


Navigation (29) 


Pictorial Display in Aircraft Navigation and Landing. Loren 
F. Jones, H. J. Schrader, and J. N. Marshall. Institute of Radio 
Engineers, Proceedings, Vol. 38, No. 4, April, 1950, pp. 391-400, 
illus. 15 references 

An Air Traffic Simulator. T. D. Newnham. Australia, 
Commonwealth Scientific and Industrial Research Organization, 
Division of Radiophysics, Report No. RPR 96, October, 1949. 
48 pp., illus. 6 references. 

The position of an aircraft in the traffic pattern is represented 
by a spot of light cast on a screen by a motor driven projector. 
A maximum of twelve aircraft can be simulated simultaneously. 
Each is controlled by a pilot who receives orders from one or 
another of two traffic controllers. Experimental results show 
close correlation with results of similar procedures performed by 
real aircraft. 

All-Weather Airways; Air Navigation and Traffic Control, A 
New System for the United States. Hugh Harvey. Shell Avia- 
tion News, No. 140, February, 1950, pp. 17-21, illus. 

La Seguridad y la Critica de los Métodos de Navegacién. 
Aymat. Revista de Aerondutica, Vol. 9, No. 109, December, 
1949, pp. 915-921, illus. 

Critica de los Métodos de Navegacién. Jose Maria Aymat 
Mareca. Revista de Aerondutica, Vol. 10, No. 110, January, 
1950, pp. 7-12, illus. 

Exposé des Méthodes de Calcul des Ephémérides Aéronau- 
tiques pour 1947 et 1948. Donatien Cot. France, Ministére de 
l’Air, Publications Scientifiques et Techniques, Bulletins des Serv- 
ices Techniques No. 110, 1949. 82 pp., illus. Service de Docu- 
mentation et d’Information Technique de 1’Aéronautique, Paris 
350 Fr. 

Spirale Guidata. Guidantonio Ferrari. Rivista Aeronautica 
Vol. 24, No. 7, July, 1948, pp. 399-410, illus. 


Parachutes 


Aerodynamic Forces on the Parachute. Wilhelm Seibold. 
Interavia, Vol. 5, Nos. 1-2, January-February, 1950, pp. 80, 81, 
illus. 


Photography (26) 


Point Identification on Air Photographs. J. A. Eden. Photo- 
grammetric Engineering, Vol. 16, No. 1, March, 1950, pp. 185- 
187, illus. 

Basic Factors in Photogrammetric Instrument Performance. 
John V. Sharp. Photogrammetric Engineering, Vol. 16, No. 1, 
March, 1950, pp. 118-127, illus. 8 references. 

Resolution, Distortion and Calibration of Air Survey Equip- 
ment. L. E. Howlett. Photogrammetric Engineering, Vol. 16, 
No. 1, March, 1950, pp. 41-46. 3 references. 

A New Approach to Flight Planning. Morris M. Thompson. 
Photogrammetric Engineering, Vol. 16, No. 1, March, 1950, pp. 
49-62, illus. 

Shoran for the Photogrammetrist. Archer M. Wilson. 
Photogrammetric Engineering, Vol. 16, No. 1, March, 1950, pp. 
73-82, illus. 

An Orientation Analysis of the Multiplex Model. Joseph 
Blum. Photogrammetric Engineering, Vol. 16, No. 1, March, 
1950, pp. 166-184, illus. 
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mn des combustion engineering—in action—for air progress 
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=~ | how to keep a gas tank from getting any 
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Gasoline—like any other combustible material—demands oxygen 
when it burns. So it has long seemed like a good idea to keep oxygen 
out of aircraft fuel tanks and thus keep gasoline a friend and not a 
potential enemy. 


a, Vol. Good theory, but how to apply it has stumped a good many experts, 


Now, from our laboratories, comes a preliminary answer: a tiny 
combustion-type heater to furnish “purge gas” (oxygen-free gas) to 
fuel tanks—and then, of all things, to throw the heat away! 


. A lot of Surface Combustion’s hard-earned how-to-do-it experience 

' R rs went into this generator design: how to insure proper ignition, how 
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to maintain a constant fuei-air ratio at all altitudes, how to keep the 

onautica “purge gas” dry and free of oxygen, how to insure safety under all 
conditions—and how to do all this in a ‘“‘fly-weight” compact system. 
Many of these problems were not new to Surface Combustion engi- 
neers—many already solved in the development of aircraft heating 
equipment that has served well the world over. Thus we feel sure this 


Seibold. development will do everything expected of it, and make an impor- 
p. 80, 81, tant contribution to aviation progress. 
If any of your problems involve combustion—whether heat is an 
end-product or a by-product, you'll do well to bring them to Surface 
Combustion, 
P hoto- 
pp. 185- 
‘ormance. 
6, No. 1, e me 
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1950, pp. AIRCRAFT AND AUTOMOTIVE HEATERS whirling flame 
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Large Scale High Precision Mapping by Photogrammetric 
Methods. H.G. Dawe. Photogrammetric 
No. 1, March, 1950, pp. 142-152, illus. 

The Stereo-Mosaic, A New Mapping Technique. 
Heath. Photogrammetric Engineering, 
1950, pp. 152-154, illus. 

Reconnaissance Air Mapping; Operational Methods of Map- 
ping with Sparse Ground Control. Lyle G. Trorey. Phoi 
grammetric Engineering, Vol. 16, No. 1, March, 1950, pp. 32-40 
5 references. 

The Uses of High Altitude Photography for Mapping and 
Reconnaissance. Lewis A. Dickerson. Photogrammetric E) 
gineering, Vol. 16, No. 1, March, 1950, pp. 102-109. 

Restitution Planimétrique des Photographies Aériennes; 
Instruments et Méthodes. B. Dubuisson. France, Min 
de l’Air, Publications Scientifiqgues et Techniques, Bulletin d 
Services Techniques No. 113, 1950. 70 pp., illus. Service 
Documentation et d’Information Technique de |’ Aéronautique 
Paris. 350 Fr. 


Engineering, Vol. 16, 


Gordon R 
Vol. 16, No. 1, March 


Power Plants 


Making and Inspecting Bronze Aircraft-Engine Parts. A. P 
McGinnes, Jr. Machinery, July, 1949, pp. 182-187, illus Re 
print. ) 

Specific Aerodynamic and Propulsion Problems. Il —Pro- 
pulsive Efficiency of Modern Aircraft Power Plants. 0) 
State University, Engineering Experiment Station News, Vol 
No. 1, February, 1950, pp. 13, 14, 35-37, illus 


JET & TURBINE (5) 


Design of Tail Pipes for Jet Engines—Including Reheat. Jol: 
L. Edwards. Royal Aeronautical Society, Journal, Vol. 472, N 
54, April, 1950, pp. 217-234, illus. 4 references. 

Improving Turbojet Performance by the Use of a Variable- 
Area Exhaust Nozzle. O. E. Rodgers 
Mechanical Engineers, Paper No. 50-S-22, 
illus. (Preprint. ) 

Turbojet Intake Configurations. II. A. W. 
teravia, Vol. 5, Nos. 1-2, January-February, 
illus. 

Das Staustrahltriebwerk. Eugen Singer. 
1, No. 6, 1949, pp. 124, 125, illus. 

The Application of Gas Turbine Engines to Naval Aisora aft. 
C. C. Sorgen. American Society of Mechanical Engineers, P 
No. 50-S-25, April, 1950. illus. (Preprint. ) 

Du Nowrean dans le Demarrage des Turbo-Réacteurs et des 
Turbo-Propulseurs. Henry Lanoy. L'Air, Vol. 31, No. 637 
March, 1950, p. 14, illus. 

Un Nuovo Tipo di Stadio di Compressione per Compressori 


American Society 


April, 1950. 10 py 


Quick. J 
1950, pp. 82-85 


Weltluftfahrt 


9 pp., 


Assiali. Gianni Jerre. (L’Aerotecnica, Vol. 28, No. 4, 1948, py 
198-205.) Turin, Politecnico, Laboratorio di Aeror 
Monografie No. 226, 1948. 8 pp., illus. (Reprint (Englisl 


Summary. ) 

Sulla Scelta del Rapporto di Compressione piu Ezonomico nelle 
Turbine a Gas a Rigenerazione Parziale. Antonio Capetti 
(La Termotecnica, Vol. 2, No. 6, June, 1948, pp. 187-190 
rin, Politecnico, Laboratorio di Aeronautica, 
225, 1948. 4 pp., illus. (Reprint. ) 

Chart Aids Design of Axial-Flow Turbines. F. L. Schw 
Machine Design, Vol. 22, No. 4, April, 1950, pp. 195-197, illu 

I Progressi e lo Stato Attuale della Tecnica delle Centrali 
Termoelettriche con Turbine a Gas. Antonio Capetti. J urin 
Politecnico, Laboratorio di Aeronautica, Monografie No. 221 
September, 1947. 7 pp., illus. 5 references 

Fuel Systems for Gas Turbines. III]. R. A. Fry 
Technical Instructor, Vol. 5, No. 3, March, 1950, pp. 10-17, illus 

Effects of an Aging Treatment on Life of Small Cast Vitallium 
Gas-Turbine Blades. Cherles A. Hoffman and Charles Ya! 
U.S., N.A.C.A., Technical Note No. 2052, March, 1950 
pp., illus. 6 references. 

Leduc’s Thermo-Propulsive Duct. G. Bruner. T7he 4A 
plane, Vol. 78, No. 2025, March 31, 1950, pp. 379-382, illus 
* French Turboprop (Turbomeca Artouste 220) Type-Tested. 
Flight, Vol. 57, No. 2158, March 30, 1950, p. 402, illus. 

Berger BX-100; A Swiss Small Turbojet for Light Aircraft. 
Flight, Vol. 57, No. 2156, April 20, 1950, p. 502, illus. 
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RECIPROCATING (6) 
A High-Power Two-Cycle Sleeve-Valve Engine for Aircraft. 


I. II. G. F. Hiett and J. V.B. Robson. Aircraft Engineering, 
Vol. 22, Nos. 251, 252, January, February, 1950, pp. 21-23; 32- 


39, 45; illus. Ricardo & Company, Ltd., experimental engine. 
Crankshaft-Propelier Vibration Modes as Influenced by the 
Torsional Flexibility of the ype Suspension. B. M. Fraeys de 
Veubeke. Journal of the Aeronautical Sciences, Vol. 17, No. 5, 
May, 1950, pp. 288-296, illus 4 references. 
Cylinder-Head Temperatures and Coolant Heat Rejection of a 
Multicylinder Liquid-Cooled Engine of 1650-Cubic-Inch Dis- 


placement. John H. Povolny, Louis J. Bogdan, and Louis J. 
Chelko. U.S., N.A.C.A., Technical Note No. 2069, April, 
1950. 63 pp., illus. 5 references 


High-Altitude Aircraft Oil Systems. =. Carroll, Jr. U.S 


Central Air Documents Office ( Navy- fe Pali Technical Data 
Digest, Vol. 15, No. 5, May 1, 1950, pp. 21-27, illus. 13 ref- 


erences 


D’un Capot a 


Circulation Ameliorée a 
Propulseur. Edmond Blanc. Les Ailes, 
January 14, 1950, pp. 5, 6, illus 

Etude des Pulsations de Pression dans la Tubulure d’Admis- 
sion d’un Cylindre a l’Aide d’Enregistrements au Manographe. 


un Nouveau Type de 
Vol. 30, No. 1250, 


Andre Hedde. Technique et Science Aéronautiques, No. 1, 1950, 
pp. 30-37, illus. 
Etude des Transvasements dans les Moteurs a Pistons. Jean 


Bertin and Eugene Rapoport. Technique et Science 
tiques, No. 1, 1950, pp. 1-29, illus. 

Ricerche Teoriche sulle Tensioni dell’Occhio de Biella. Cor- 
rado Casci. (L’Aerotecnica, Vol. 28, No. 2, 1948, pp. 69-73.) 
Turin, Politecnico, Laboratorio di Aeronautica, Monografie No. 
228, 1948. 4pp., illus. 

Studio delle Prese d’Aria Dinamiche per Motori de Aviazione. 
Giovanni Pittaluga. L’ Vol. 29, No. 4, 
1949, pp. 224-229, illus. 6 references. 

Engine Testing—Correction of Observed Results. 
The Technical Instructor, Vol. 5, No. 3, March, 


éronau- 


Aerotecnica, August 15, 
J. Walmsley. 
1950, pp. 7-9 


Production (36) 


Electric Resistance Welding and Its Use in the Construction of 
Aircraft. E. C. Sykes. Royal Aeronautical Society, 
Vol. 472, No. 54, April, 1950, pp. 242-246, illus 

Aircraft Fabrication Revolution? Alexander McSurely. Avia- 
tion Week, Vol. 52, No. 17, April 24, 1950, pp. 15, 16, illus. The 
extrusion process of the Reynolds Metals Company for the pro- 
duction of aluminum sheet with integral stiffeners. 

Add More Lightness. Frank Howarth. Hawker Siddeley 
Review, Vol. 3, No. 1, March, 1950, pp. 9-12, illus. The function 
during production of the Weight Control Section of A. V. Roe 

Surface Treatment and Finishing of Light Metals. V. S. 
Wernick and R. Pinner. Sheet Metal Industries, Vol. 27, No. 
276, April, 1950, pp. 355-362, illus. 21 references 

Progress Report on the (Blackburn-General) 
Freighter. Zhe Aeroplane, Vol. 78, No. 
3438-345, 348-351, cutaway drawing. 

La Fonderie des Alliages Légers et Ultra-Lézers. 
France, Ministére de !’Air, Publications Sctentifiques et 
niques, No. 233, 1949. 224 pp., illus. Service de 
tion et d’Information Technique de 1’'Aéronautique 
Fr. 

Productivity in British Industry. 
Aircraft Industry. E. C 
4914, March 31, 


Journal, 


Universal 
2024, March 24, 1950, pp. 


M. Caillon. 
Tech- 
Documenta- 
, Paris. 800 


IV—Standardisation in the 
Bowyer. The Engineer, Vol. 189, No. 
1950, pp. 380-384, illus. 


Propellers (11) 


Description Technique de 


YEquilibreur Pseudyn. G. de 
Vries and J. Rost. 


France, Office National d’Etudes et de Re- 


cherches Aéronautiques, Publication No. 21, 1949. 22 pp., illus. 
Reference Literature (47) 
YEARBOOKS 
1950 Annual Directory. Aero Digest, Vol. 60, No. 3, March, 


1950. 37 pp., 
power plants, 


aircraft, 
and directory of manufacturers. 


illus. Condensed specifications of U.S 
and propellers, 
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1950 


Hiller 360” helicopter, made by United Helicopters, 
Inc., of Palo Alto, California, is another user of Clifford 
Feather-Weight All-Aluminum Oil Coolers. A “Hiller 
360” achieved fame in July, 1949, by accomplishing 
a spectacular rescue which entailed going over the 
10,000-foot peaks of Yosemite Park’s high Sierras 
and making a nearly vertical descent and ascent of 


2000 feet. 


niversal 
950, pp 


seal The ‘Hiller 360” helicopter has joined the rapidly 


—* growing roster of famous conventional and jet-propelled 

aircraft which rely on the superior performance of 
n in the Clifford Feather-Weight All-Aluminum Oil Coolers...the ) a 
189, No only all-brazed type of oil cooler. Two of the reasons for 


Feather-Weight superiority are: Clifford’s patented braz- 

ing process and Clifford’s wind tunnel laboratory... ALL-ALUMINUM OIL COOLERS 
largest and most modern in the aeronautical heat ex- 

changer industry. Your inquiry is invited. CLIFFORD FRM: 
MANUFACTURING COMPANY, 138 Grove Street, 
Waltham 54, Massachusetts. Division of Standard- 
Thomson Corporation. Sales Offices in New York, AND BELLOWS ASSEMBLAES 
Detroit, Chicago, Los Angeles. 
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1950 Statistical Issue. Automotive Industries, Vol. 102, No. 6, 
March 15, 1950. 363 pp. 

A compilation of specifications, production figures, shipments 
registrations of aircraft and products, and employment, airports, 
and air-line statistics. 

First Annual Air Transport Issue. American Aviation, Vol 
13, No. 22, April 15, 1950. 111 pp., illus. Includes tabulated 
statistics 1939-1949. 


Research Facilities (50) 


Instruction and Research in Jet Propulsion. Luigi Croce 
American Rocket Society, Journal, No. 80, March, 1950, pp 
32-48, illus. 

The organization, curricual, and objectives of the Daniel a1 
Florence Guggenheim Jet Propulsion Center at Princeton Uni- 
versity. A short summary is included of the rocket-propellant 
experimental work on which the author collaborated in Italy fror 
1927 to 1935. 

The Aerodynamic Laboratory at the Ohio State University. 
Garvin L. Von Eschen. Ohio, State University, Engineering E 
periment Station News, Vol. 22, No. 1, February, 1950, pp. 3-8, 
27, 28, illus. 


Rotating Wing Aircraft (34) 


Some Speculations on the Aeroelastic Problems of Rotary 
Wing Systems. A. R. Collar. Helicopter Association of Great 
Britain, Journal, Vol. 3, No. 3, October-December, 1949, 1 
165-182, Discussion, pp. 182-189, illus. 

Some Economics of the Helicopter—Present and Future. 

S. Wigdortchik. Helicopter Association of Great Britain, Journal, 
Vol. 3, No. 3, October-December, 1949, pp. 106-130, Discussion, 
pp. 131-140, illus. (Extended summary of a paper.) 

The Helicopter Goes Farming. Pierre Lefort. IJniéer 
Vol. 5, Nos. 1-2, January-February, 1950, pp. 75-79, illus 

Jet Propulsion of Rotor Blades. A. Stepan. Helicopter 
sociation of Great Britain, Journal, Vol. 3, No. 3, October—D« 


GASKETS 


are important in an aircraft engine. 
Our VELBESTOS 170-1 conforms to 
AM S Specification 3232E. 


May we send samples for experimental purposes? 


THE VELLUMOID COMPANY 


WORCESTER 6, MASS. 


DEPENDABILITY 


YOU'VE GOT IT— WITH A “CAL-AERO TECH” GRADUATE 
—— DESIGNERS AVAILABLE 
Immediately useful, without break-in 
EXPERIENCE 
4000 hours on board and in aircraft shops, with fundamentals and actual 
work assignments under supervision of Aircraft Factory Experienced 
Designers—Specializing in design of component parts—proficient in 
layout, strength checking and manufacturing process analysis. 
HIRE A“CAL-AERO” GRADUATE—HE'LL DELIVER THE GOODS 
NEW CLASS GRADUATES EACH MONTH 
Serving DOUGLAS LOCKHEED NORTH AMERICAN BOEING 
NORTHROP «+ CURTISS-WRIGHT CONVAIR RYAN 
AIRESEARCH and MANY OTHERS 
PHONE OR WRITE 


CAL-AERO TECHNICAL INSTITUTE 
GRAND CENTRAL AIR TERMINAL + GLENDALE 1, CALIF. 


cember, 1949, pp. 141-159, Discussion, pp. 159-164, illus. 2 
references. 

Full-Scale Investigation of the Aerodynamic Characteristics 
of a Typical Single-Rotor Helicopter in Forward Flight. Richard 
C. Dingeldein and Raymond F. Schaefer. U.S., N.A.C.A.,, 
Report No. 905, 1948. 28 pp., illus. 5 references. U.S. Govt. 
Printing Office, Washington. $0.20. 

Helidyne Convertoplane. M. Berry. American Helicopter, 
Vol. 18, No. 4, March, 1950, pp. 6, 7, 23, 24, illus. 


Sciences, General (33) 
MATHEMATICS 


The Summation of Fourier Series by Operational Methods. 
Louis A. Pipers. Journal of Applied Physics, Vol. 21, No. 4 
April, 1950, pp. 298-301, illus. 3 references. 

Le Calcul Spinoriel et ses Applications. J. M.Souriau. La 
Recherche Aéronautique, No. 14, March-April, 1950, pp. 3-8 
illus. 6 references. 

Some Non-Linear Systems Permitting Simple Harmonic 
Motion. John E. Brock. Journal of Applied Physics, Vol. 21, 
No. 3, March, 1950, pp. 238-248, illus. 2 references. 

The Oblate Spheroidal Wave Functions. A. Leitner and R. 
D. Spence. Franklin Institute, Journal, Vol. 249, No. 4, April, 
1950, pp. 299-321, illus. 12 references. 


PHYSICS 


Note on the Damping of the Rotational Oscillation of a Spheri- 
cal Mass of an Elastic Fluid in Consequence of Slipping Along the 
Boundary. J. M. Burgers. (Delft, Technische Hoogeschool, 
Laboratorium voor Aero- en Hydrodynamica, Mededeeling No. 60, 
January 29, 1949.) Netherlands, Koninklijke Nederlandsche 
Akademie van Wetenschappen, Proceedings, Vol. 52, No. 2, 1949. 
7 pp., illus. (In English.) (Reprint.) 

The Second Viscosity Coefficient in Rheological Systems. R 

>. L. Bosworth. Australian Journal of Scientific Research, 


ATTENTION AIRCRAFT ENGINEERS 


Lockheed Aircraft Corporation has openings in 
its California plant for 


Stress Engineers « Design Engineers 
Structures Engineers 


Aircraft Experience Required 
Generous Traveling Allowance Offered 


Write stating training and experience in detail to: 
Employment Office 
Lockheed Aircraft Corporation 
Factory A-1, Burbank, California 


Those presently employed by aircraft manufacturers please do not apply 


Aircraft Engineering 


FOUNDED 1929 


The Technical and Scientific Aeronautical Monthly 


Edited by Lt.-Col. W. Lockwood Marsh 
F.1.Ae.S., M.S.A.E., F.R.Ae.S. 
Single Copies: 35 cents, post free 
Subscription: $5.00 per annum, post free 


BUNHILL PUBLICATIONS LIMITED 
12 Bloomsbury Square London: : W.C.1_ England 
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Series A, Physical Sciences, Vol. 2, No. 3, September, 1949, pp. 
394-404, illus. 22 references. 

Viscosity of Highly Compressed Fluids; Correlation with 
Critical Constants. L. Grunberg and A. H. Nissan. Industrial 
and Engineering Chemistry, Vol. 42, No. 5, May, 1950, pp. 885- 
891, illus. 17 references. 


Space Travel 


The Trajectory of a Powered Rocket in Space. George F: 
Forbes. British Interplanetary Society, Journal, Vol. 9, No. 2, 
March, 1950, pp. 75-79, illus. 1 reference. 

A mathematical analysis of a rocket in a central force space 
under the general condition of thrust tangential to the rocket 
path in which the rocket is treated as a particle being acted upon 
by an unspecified force while its mass is varying at an unspecified 
rate. The special case of the logarithmic spiral is shown to 
simplify the mathematics of navigation. 


Structures (7) 


A Study of Some Factors Affecting the Fatigue Life of Aircraft 
Parts with Application to Structural Elements of 24S-T and 
75S-T Aluminum Alloys. Bo K. O. Lundberg and Gunnar G. E. 
Wallgren. Flygtekniska Férséksanstalt (The Aeronautical Re- 
search Institute of Sweden), Meddelande Nr. 30, October, 1949. 
33 pp., illus. 10 references. 3.50 Kr. (In English.) 

Destructive Energy in Aircraft Pressure Cabins. P. B. 
Walker. Royal Aeronautical Society, Journal, Vol. 472, No. 54, 
April, 1950, pp. 235-241, illus. 

The Structural Design of Supersonic Wings. Edward L. 
Miller. Ohio, State University, Engineering Experiment Station 
News, Vol. 22, No. 1, February, 1950, pp. 19, 20, 38, illus. 

Sulla Stabilita Elastica della Striscia Cilindrica Compressa 
Secondo le Generatrici. Estratto Dagli. Turin, Accademia 
delle Scienze, Atti, Vol. 81, 1946-1947. 9 pp., illus. (Reprint.) 

On Bending of Curved Thin-Walled Tubes. Eric Reissner. 
National Academy of Sciences, Proceedings, Vol. 35, No. 4, April, 
1949, pp. 204-208. 7 references. (Reprint.) 

A generalization of theory is made in order that a system of 
equations is obtained which contains new terms originating from 
a suitably chosen multivalued expression for one. of the com- 
ponents of displacement. Thus the problem of pure bending of a 
tube can be handled in a manner analogous to M. Golovin’s 
treatment of pure bending of a circular ring sector of uniform 
thickness according to the theory of plane stress. 

Load Distribution and Relative Stiffness Parameters for a Rein- 
forced Flat Plate Containing a Rectangular Cut-Out Under 
Plane Loading. L. S. D. Morley. Netherlands, Nationaal 
Luchtvaartlaboratorium, Amsterdam, Report No. S.347, 1949. 12 
pp., illus. 5 references. 

The Bending of Thin Flat Plates Having the Shape of a Sector 
of a Circle. G. F. Carrier and F. S. Shaw. Australia, Depart- 
ment of Supply and Development, Aeronautical Research Labora- 
tories, Report No. SM. 136, January, 1950. 9 pp. 

Précautions 4 Prendre pour Eviter les Vibrations Aérodyna- 
miques des Avions. G. De Vries. La Recherche Aéronautique, 
No. 13, January-February, 1950, pp. 27-43, illus. 6 references. 

Statique de l’Aile en Fléche. I—Les Bases de la Méthode de 
Calcul. W. Fliigge. France, Office National d’Etudes et de Re- 
cherches Aéronautiques, Publication No. 24, 1949. 52 pp., illus. 
1 reference. 

Orthogonalisation des Formes de Vibration d’un Avion Me- 
surées dans un Essai au Sol. R. Weber. France, Office Na- 
tional d'Etudes et de Recherches Aéronautiques, Publication No. 
29,1949. 23 pp., illus. 

Gust Loads on Two-Dimensional Aerofoils in Supersonic Flow. 
J. R. M. Radok. Australia, Department of Supply and De- 
velopment, Aeronautical Research Laboratories, Report No. A. 
66 & SM. 142, December, 1949. 33 pp., illus. 12 references. 

Expressions for the lift- and moment-growth functions on two- 
dimensional wings in arbitrary supersonic motion which are ap- 
Plicable to elastic aircraft and can take into account pitching 
motion. The results are presented in graphs. 

Readers’ Forum: The Influence of Some Parameters in the 
Flutter Problem. G. Isakson and T. F. O’Brien. Journal of the 
Aeronautical Sciences, Vol. 17, No. 5, May, 1950, pp. 318, 319, 
illus. 1 reference. 


Stress and Distortion Measurements in a 45° Swept Box 
Beam Subjected to Antisymmetrical Bending and Torsion. 
George W. Zender and Richard R. Heldenfels. U.S., N.A.C.A., 
Technical Note No. 2054, April, 1950. 30 pp., illus. 3 ref- 
erences. 

Note sull’Analisi del Fenomeno Vibratorio della Coda di un 
Velivolo e sul Calcolo della Velocita Critica Relativa. Tito 
Ivaldi. (L’Aerotecnica, Vol. 28, No. 3, 1948, pp. 136-144.) 
Turin, Politecnico, Laboratorio di Aeronautica, Monografie No. 
222, April 3, 1948. 10 pp., illus. 3 references. (Reprint.) 
(English Summary. ) 

The Symmetric Vibrations of Aircraft. R. W. Traill-Nash. 
Australia, Department of Supply and Development, Aeronautical 
Research Laboratories, Report No. SM. 146, February, 1950. 27 
pp., illus. 7 references. ; 

The eigenvalue equations for symmetric vibration of a complet> 
aircraft are derived by using the ‘‘lumped mass” approximation 
to the continuous mass distribution. The final eigenvalue equa- 
tions are expressed in terms of the submatrices associated with 
properties of relatively simple branches of the system in order 
that, in a numerical application, the physical system may be con- 
sidered only in relation to the properties of the simple branches. 

Methods in Transient Stress Analysis. R. L. Bisplinghoff, 
G. Isakson, and T. H. H. Pian. Journal of the Aeronautical 
Sciences, Vol. 17, No. 5, May, 1950, pp. 259-270, illus. 11 ref- 
erences. 

Plastic Collapse and Shakedown Theorems for Structures of 
Strain-Hardening Material. B.G. Neal. Journal of the Aero- 
nautical Sciences, Vol. 17, No. 5, May, 1950, pp. 297-306, illus. 
19 references. 

Détermination d’un Etat Plan des Contraintes a l’Aide d’un 
Extensiométre 4 Résistance Electrique 4 Trois Directions (Ro- 
sette), Abaques Pratiques d’Emploi. F. T. Salles. France, 
Ministére de l’ Air, Publications Scientifiques et Techniques, Bul- 
letins des Services Techniques No. B.S.T. 112, 1949. 41 pp., 
illus. 12 references. Service de Documentation et d’Informa- 
tion Technique de 1’Aéronautique, Paris. 350 Fr. 

Automatic Loading Installation. France, Office National 
d’Etudes et de Recherches Aéronautiques. 6 pp., illus. (French 
and English. ) 

An automatic loading machine that permits static tests to be 
conducted by one operator. Loads are applied by electric motor- 
jacks each of which is coupled with a dynamometer and provides 
direct control to within 1 per cent of the point loads to be ap- 
plied at different stations on the structure. 


Thermodynamics (18) 


The Theory of Flame Propagation. II. J.C. Hirschfelder and 
C. F. Curtiss. University of Wisconsin, Naval Research Labora- 
tory, Department of Chemistry, CM-598, April 14, 1950 (NOrd 
9938, Task Wis-1-D). 18 pp., illus. 2 references. 

Charts of Thermodynamic Properties of Air and Combustion 
Products from 300° to 3500°R. Robert E. English and William 
W. Wachtl. U.S., N.A.C.A., Technical Note No. 2071, April, 
1950. 107 pp., illus. 17 references. 

Graphical Determination of Wall Temperatures for Heat 
Transfers Through Walls of Arbitrary Shape. Otto Lutz. 
(Zeitschrift des Vereines Deutscher Ingenieure, Vol. 79, No. 34, 
August, 1935, pp. 1041-1044.) U.S., N.A.C.A., Technical 
Memorandum No. 1280, April, 1950. 16 pp., illus. 

Thermocinétique. Pierre Vernotte. France, Ministére de 
V Air, Publications Scientifiques et Techniques No. 224, 1949. 
482 pp., illus. Service de Documentation et d’Information 
Technique de 1’Aéronautique, Paris. 1,200 Fr. 


Water-Borne Aircraft (21) 


Wings for the (Saunders Roe) Princess. The Aeroplane, Vol. 
78, No. 2026, April 7, 1950, pp. 405-410, cutaway drawing. 


Wind Tunnels (17) 


Some Pertinent Design and Performance Problems Involved 
in the Construction of a Supersonic Wind Tunnel. Matthew A. 
Sutton. Ohio, State University, Engineering Experiment Station 
News, Vol. 22, No. 1, February, 1950, pp. 21, 22, 41-43, illus. 
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@ NEW STANDARDS OF ACCURACY-—in turns and all 
flight conditions. 


QUICK ERECTING—manually controlled. 
INSTANT READINESS—operable within 10 seconds. 
FLAG ALARM—monitors correct electrical operation. 


COMPLETE ATTITUDE FREEDOM—360 in pitch and 
bank. 


DW POWER CONSUMPTION—under 8 VA; avail- 
le for 26 V or 110 V operation. 


PLETELY SELF-CONTAINED—low weight and 
plified installation. 


PLIFIED CONSTRUCTION — maintenance costs 
educed to a minimum. 
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, NEW JERSEY 
or Division, 72 Fifth Avenue, New York 11, N. Y. 


There’s a new outlook on Horizons! 
The latest Eclipse-Pioneer Attitude 
Horizon Indicator is a brand new 
instrument ‘that incorporates eight 
major features of utility, reliability 
and simplicity. From any attitude this 
Horizon will contribute to the efli- 
ciency of your operation. Check its 
features and you'll see why it’s new, 
and how it has been engineered for 
you, your airplane and your flight. 


er example of the developments that have made Eclipse-Pioneer the leader in its field. 


AVIATION CORPORATION 


‘Engine Control Equipment « Air Pumps « Engine Starting Equipment « Hydraulic Equipment « Ice Elimination 
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Aeronautical Reviews 


Elements of Practical Aerodynamics 


By Bradley Jones. 4th Ed. New 
York, John Wiley & Sons, Inc., 
1950. 444 pp. $5.00. 


It was with mixed feelings that this 
reviewer took the Third Edition of Pro- 
fessor Bradley Jones’ book, Elements of 
Practical Aerodynamics, off his shelf and 
substituted the 1950 Fourth Edition 
that has just come off the press. Having 
used this work as a practical reference 
for eight years, sometimes several times 
a day, it was like parting with an old 
and trusted friend. Yet, the time had 
come to make a complete revision of 
this volume since, in the last eight years, 
not only aeronautics but also the meth- 
ods of teaching it have advanced greatly. 

In 1936, and subsequently in 1939 
and 1942, Professor Jones presented the 
material in such a way that any under- 
graduate, even the one who did not 
know calculus, could use it. In the 
fourth edition he presupposes the knowl- 
edge of calculus, and the contents of the 
book became clearer and still more 
readable. 

The previous editions contained such 
chapters as ‘“‘Unconventional Types of 
Aircraft,’’ ‘‘Materiais and Construc- 
tion,” ‘‘Instruments,” ‘‘Navigation,” 
and ‘‘Aerostatics.’”’ It is good that Pro- 
fessor Jones omitted these chapters 
from the Fourth Edition, since they 
form a specialized subject today. He 
added, however, an interesting treat- 
ment of flow phenomena and methods of 
determining pressure distribution; 
further, he included a chapter on scale 
and compressibility effects. Noteworthy 
also is another new chapter dealing with 
dynamic stability. Professor Jones’ un- 
canny ability to present complex mani- 
festations in simple language comes to 
its highest pitch in this welcome addi- 
tion to the theory of stability. It is a 
difficult subject, and yet he introduces 
it in about ten pages, in such a way that 
any student knowing the rudiments of 
differential equations and high algebra 
can follow it and get a clear idea of what 
happens when a disturbed airplane re- 
turns to its normal flight path. 

The format of the book has been 
made smaller, the type more legible. 
All the problems and examples have been 
completely reworked and brought up to 
date. Most of the charts and tables 
have been extended to cover the alti- 
tudes, air speeds, and horsepowers en- 
countered in teday’s flying. Another 


improvement over the former editions 
is the fact that subheadings and for 
mulas are presented in the decimal sys- 
tem. 

In publishing this Fourth Edition of 
his work, Professor Jones has again pro- 
duced a book that will become a stand- 
ard text in many schools of aeronautics. 
It lives up to its title, since it is a practi- 
cal treatise, not only for the teacher and 
the student, but for the engineer who 
can check his actual calculations with 
the hundreds of numerical examples 
that Professor Jones gives in this vol- 
ume. 

Dr. STEPHEN J. ZAND 
Vice-President 
in Charge of Engineering 
Lord Manufacturing Company 


German-English Technical Dictionary 


Vol. 1, A-K. Edited by Kurt F. 
Leidecker. New York, S. F. 
Vanni, 1950, Vol. 1, 494 pp. $35 
per set of 2 vols. 


This dictionary, to be completed in 
1950 in two volumes, grew out of the 
screening and processing of captured air 
technical German documents, begun in 
1945 in London at the Air Documents 
Research Center under Col. H. M. 
McCoy. This work was continued at 
Wright-Patterson Air Force Base, Day- 
ton, O., by the Air Documents Division, 
Intelligence, T-2, Air Materiel Com- 
mand, now the Central Air Documents 
Office, Navy-Air Force, under Col. A. A. 
Arnhym. A first interim edition was 
published in August, 1946 and a second 
interim edition in 1947. Dr. Leidecker 
was one of the scientists brought to 
London to assist in the project and was 
chief of the dictionary unit from its be- 
ginning until its discontinuance in 1947. 

The subjects covered, as claimed on 
the title page, are aeronautics, rocketry, 
space navigation, atomic physics, higher 
mathematics, jet engines, turbines, hy- 
draulics, petroleum industry, civil and 
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mechanical engineering, ballistics, elec- 
tronics, radio, radar, aerial photography, 
television, infrared research, communi- 
cation, meteorology, topography, and 
aviation medicine. Such other specific 
fields as instruments for aircraft, en- 
gines, production, shop and testing, 
navigation and meteorology, or elas- 
ticity, vibrations, ordnance, armament, 
and materials seem to be adequately 
covered. The value of the dictionary 
lies in its inclusion of the fields related to 
aeronautical engineering and in its de- 
velopment from actual documents re- 
flecting the latest German research. 
The term Diise, for example, is given 
with six meanings: blast pipe, nozzle 
bell pipe, orifice, jet, tuyere, and spray, 
and there are 50 other words beginning 
with Diisen. Abbreviations are in- 
cluded, and theoretical terms, which are 
largely lacking in aeronautical diction- 
aries, are liberally included. The pres- 
ent volume contains more than 48,000 
German words and one or more English 
equivalents of each. This dictionary 
can be recommended as most useful and 
practical for any one concerned with the 
English meanings of technical and 
scientific German words. 
MAURICE H. SMITH 
Librarian 
Institute of the Aeronautical Sciences 


Book Notes 


AERONAUTICS, GENERAL 


Aeronautical Papers, 1885-1945. Albert F. 
Zahm. Notre Dame, Ind., University of Notre 
Dame Press, 1950. 2 Vols. $15 per set. 

These two volumes contain 142 papers pub- 
lished by Dr. Zahm from 1885 through 1945, in- 
cluding his tenure from 1917 to 1929 as Director 
of the Navy Aerodynamical Laboratory and as 
chief of the Aeronautics Division 0! the Library of 
Congress beginning in 1930. The analytical 
papers cover a wide range of original research 
topics in aerodynamics, instruments, airplane 
components, and stress analysis, and there is a 
wide coverage of subjects among the descriptive 
technical papers. Dr. Zahm’s historical articles 
are also included. 


AVIATION MEDICINE 


Essai de Classification Documentaire de 
Médecine Aéronautique. LL. Gallouin. Paris, 
L’Expansion Scientifique Francaise, 1949. 48 
pp. 

This system of classification for aero-medical 
literature is based upon the classification in use at 
the Centre d’Etudes de Biologie Aéronautique du 
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FOR CAA SAFETY 


AT OXYGEN 
ALTITUDES 


OXYGEN 
MASKS 


These exceptionally effi- 
cient and comfortable new 
masks have been devel- 
oped by the makers of 
the first true aviation oxygen masks in co-oper- 
ation with the nation's top aero-medical experts. 


Unique valve and rebreathing system gives greater 
oxygen economy at all altitudes. Amazingly 
lightweight, streamlined design gives freedom 
of vision and movement, conforms to facial 
contours for a close yet surprisingly comfort- 
able fit. Specially formulated Arctic latex stays 
flexible even at 65° below zero. 
B-L-B—Nasal Mask (above) leaves mouth free 
for talking or eating. 
8-L-B — Oronasal Mask 
covers nose and mouth for 
greatest efficiency. 


A-8B — for continuous 
flow systems. 

A-14 — (at right) for 
greatest oxygen economy 
with demand-type systems. 
Effective with or without 
helmet. 

For informative drawings, 
specifications and prices, write 


OHIO CHEMICAL & SURGICAL EQUIPMENT CO. 


on of Air Reduction Company, Incorporated 


Aviation Equipment Dept., Cleveland 14, Ohio 


NEW TESTING 
EQUIPMENT 


Strain Gages, etc. 


Scanning Units up to 72 
gages per second. 


X-Y Recorders 12 to 48 
Channels. 


Heiland Oscillographs. 


Universal & Special Testing 
Machines up to 1,000,000 pds. 


Photoelastic Machines. 


YOUNG TESTING MACHINE CO. 
BRYN MAWR, PA. 


AERONAUTICAL 


| 


ENGINEERING 


Service de Santé de l’Air in Paris. The classifica- 
tion consists of eight general divisions each broken 
down in detail (9 pages), and there is an alpha- 
betical index of A survey of the bibli- 


ography of aviation medicine is included. 


18 pages 


ELECTRONICS 


Industrial Electronics. 
Albany, N.Y 
213 pp., illus 

The author's aim is 
fundamentals of vac 


Harold W 
Publishers, Inc., 


Ranney. 
Delmar 1949. 
$4.00 

to furnish a textbook on the 
1um tubes in electric circuit 
control. The field of communications electronics 
is largely omitted. The reader is required to have 
a knowledge of electric circuits, direct and alternat- 
ing currents, and electric measuring instruments. 
The author is Superv 


Training in the New 


isor of Industrial Teacher 
York State Education De- 
partment. 

Threshold Signals. Edited by James L. Lawson 
and George E. Uhlenbeck. (Massachusetts Insti- 
tute of Technology, Radiation Laboratory Series, 
No. 24). New McGraw-Hill Book Com- 
pany, Inc., 1950. 388 pp., illus., diagrs. $5.00. 

The authors’ main purpose is to consider funda 


York 


mental noise and interference limitations in re- 
ceiving systems, and to determine the effect of the 
various parameters in the receiving system on the 
detectability of signals 


radiation in the fields of radio, television, com- 


The common types of 


munications, and radar and the process of recep- 
tion applicable to each are presented. 
Aerials for Centimetre Wave-Lengths. 
Fry and F. K 
New York, Cambridge 
172 pp., diagrs. $3.50 
Written for the radar design engineer and the 
general radio research worker or student, this 
book aims to review developments in centimetric 
antenna technique 


D. W. 
Cambridge, Mass., and 
University Press, 1950. 


Goward 


with particular reference to 
work at the Telecommunications Research Estab- 
lishment 1941. 
placed on design principles and on the advantages 
of particular types of antennas for particular re- 
quirements. Though a design handbook is not 
attempted, typical dimensions and measurements 
are usually given, and 


beginning about Emphasis is 


illustrative examples of 
with mathematics kept to 


ocanning 


methods of approach 
a minimum 
primarily, with a final 
omnidirectional type 


antennas are discussed 
chapter on directive and 
A list of about 33 refer- 
ences, principally British, is included. 

Short-Wave Radio and the Ionosphere. 
Bennington. 2nd Ed London, Published for 
Wireless World by Iliffe & Sons, Ltd., 1950. 138 
pp., illus., diagrs. 10s. 6d 

The first edition of this book was published in 
1944 as Radio Wa und the Ionosphere. This 
edition has been completely rewritten and reset in 
new type, with 56 new illustrations. The role of 
the ionosphere in relation to short-wave radio 
communication is discussed with special reference 
to everyday practica 
avoided 


problems. Mathematics is 


and physical processes are discussed in 
The author is 
Engineering Division of the 
British Broadcasting System. 


A Dictionary of Electronic Terms. 


simple descriptive language 


associated with the 


Edited by 


Harry L. Van Velzer. Chicago 7, Ill., Allied 
Radio Corporation, 1950. 63 pp., illus. $0.25. 


Over 2,500 terms used in television, radio, and 
industrial electronics are defined, and about 125 
components, circuits, and pieces of equipment are 


illustrated. Definitions vary from a few words to 
as many as 75 or more for terms requiring fuller 
definition 


Electronics, Principles and Applications. Ralph 
R. Wright. New \ 
1950. 387 pp 

This textbook orig 
of a course for nonele 


rk, Ronald Press Company, 
$5.50. 
nated from the requirements 


diagrs 


ctrical engineering students 
but can be used by 
physics students 


electrical engineering and 
While at least one course in 
electrical engineering is required of the reader, a 
brief review is included of d.c. and a.c. circuits. 
The first three chapters deal with electronic princi- 
ples, and the final three-fifths of the book is de- 
voted to basic applications of electron tubes and 
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electronic circuits. Bibliographies are included at 
the ends of chapters, and indexes of names and 
subjects are provided. The author is Associate 
Professor of Electrical Engineering at the Virginia 
Polytechnic Institute. 


ENGINEERING PRACTICES 


Engineering Reports. Lisle A. Rose, Burney B. 
Bennett, and Elmer F. Heater. New York, Harper 
& Brothers, 1950. 341 pp., figs. $3.00. 

This textbook aims to cover the types of report 
communication needed by the engineer on the job, 
written and oral, including articles on technical 
subjects prepared for publication. Part I, In- 
creasing Your Active Resources, deals with general 
considerations including fact collecting and 
evaluating. Part II, Applying Your Resources, 
covers the use of language and ways of amplifying 
statements by illustrative material. Part III dis- 
cusses various forms of digest and correspondence 
related to the report, and the final three parts 
cover in detail written and oral reports, and tech- 
nical articles. Professors Rose and Heater are 
associated with the University of Illinois, and 
Professor Bennett with the Michigan College of 
Mining and Technology. 


EQUIPMENT 


ELECTRICAL 

Design Manual on Aircraft Electrical Installa- 
tions. Airworthiness Requirements Committee on 
Electrical Installations. Washington, Aircraft 
Industries Association, 1950. 56 pp. $1.75. 

Although basically prepared for transport cate- 
gory aircraft, this manual is generally applicable 
also to other types of commercial airplanes and to 
military airplanes. The greater part of the book 
is devoted to 16 design guide chapters, dealing 
with circuit protection, fail-safe features in cir- 
cuits, circuits for essential equipment, multi- 
engine reliability, feed-through connections and 
terminations, grounding and bonding, cable selec 
tion and routing, aluminum cable and connections, 
cable identification, maintenance of electrical 
equipment, operation and inspection of electrical 
equipment, space provisions for expansion of 
electrical equipment, equipment selection and in- 
stallation, corrosion prevention, system load dis- 
tribution, and electrical system tests. Tables of 
cable gages and the current carrying capacity of 
copper and aluminum cables and of time-current 
characteristics for cables are included. There is a 
bibliography of specifications and design papers. 


LAWS & REGULATIONS 


Legal Phases of Engineering: Contracts and 
Specifications. Ivan C. Crawford. New York, 
The Macmillan Company, 1950. 346 pp. $3.75. 

This textbook is designed to acquaint the 
student with legal relations peculiar to the engi- 
neering profession, to show the process of the 
court in reaching a final decision, and to develop 
an appreciation of clear and concise contracts and 
specifications. Examples are given to illustrate 
the discussions on contracts, and cases are used to 
illustrate court processes. The author is Dean of 
the College of Engineering at the University of 
Michigan 


PHOTOGRAPHY 


Handbook of Aerial Mapping and Photogram- 
metry. Lyle G. Trorey. Cambridge, Mass., and 
New York, Cambridge University Press, 1950. 
178 pp., figs., illus. $5.00. 

Planned for the map maker working from aerial 
photographs, this handbook breaks down the 
recommended procedures into detailed unit opera- 
tions, using drafting methods that have been 
proved in practice. Tilted photographs are 
treated by mathematical analysis rather than 
optical projection, and the solutions require only 
simple devices measuring in the planes of the 
Photographs. The methods described were 
evolved during the war, in work with the Cana- 
dian Military Survey, to solve problems of exten- 
sive mapping with speed and accuracy. A bibli- 
ography of 19 books and papers is included. 


BOOKS 


POWER PLANTS 


JET & TURBINE 


Jet Propulsion: Turboprops. Volney C. Finch. 
Millbrae, Calif., The National Press, 1950. 256 
pp., illus., diagrs. $5.00. 

Designed for the student, this textbook includes 
both fundamentals and appropriate descriptive 
material on current turboprops. The author’s aim 
is to provide the required understanding of 
present methods of application and knowledge of 
practical standards and procedures for the teach- 
ing of current design practice, along with material 
for the mastery of theory. Following introductory 
chapters on the applications, limitations, and 
possibilities of the turboprop in aircraft propul- 
sion and its mechanics and performance evalua- 
tion, the discussion takes up design considerations. 
Chapters 5 through 12 deal with the gas turbine, 
including blade path, design of the individual gas 
turbine stage, turbine blade ring analysis, blade 
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design, two-dimensional flow through cascades of 
blades, high-temperature alloys, disc design, and 
stress analysis. There are two chapters on com- 
bustion, and the final three chapters are concerned 
with compressors. Bibliographies at ends of 
chapters refer to about 225 papers and books, and 
there is a good index. Professor Finch is a mem- 
ber of the mechanical engineering faculty at 
Stanford University. 

Jet Propulsion. H.G. Wintersteen. Scranton, 
Pa., International Textbook Company, 1950. 64 
pp.,diagrs. $1.00. 

This book, planned for the layman, presents a 
rounded account of reaction propulsion principles, 
including physical properties of the atmosphere, 
application of basic laws to jet propulsion, and 
basic power-plant design and construction. The 
final two-thirds of the book is concerned with 
turbojet and rocket power units, with brief sec- 
tions on pulse-jet and ram-jet types. The illustra- 
tive diagrams are excellent. 
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“SERVO 


amplifiers 
A MECHA PRODUCT 


"lug-in for ease 
of installation 
and maintenance 


Servomechanisms, inc. offers 

a group of functionally 
packaged Servo Amplifiers 

and companion Power Supplies 
designed to fulfill every need 

in the control and instrumeat 
field, providing the system 
designer with a facility 

of proven dependability a 
and maximum 


performance. 


60 cycle—400 cycle; 
open or hermetically 
sealed construction 


Old Country & Glen Cove Roads 
MINEOLA, N. Y. 
Garden City 7-0754-5-6 


PRODUCTION 


Punches and Dies; Layout, Construction and 


Use. Frank A. Stanley 4th Ed. New York, 
McGraw-Hill Book Company, Inc 1950 583 
pp., illus., diagr $4.75 

This book w first published in 1919 and was 
last revised in 194 rhe present edition contains 
about 72 pages of new material, including data on 
dies for piercing, notching, and other purposes 


with cemented « le inserts, and press tools de 


signed especially tainless steel piercing and 


blanking operat Detailed descriptions of 


deep drawing processes, as developed in the manu 
facture of ste« ge cases and applied in the 
aircraft and other industries, the Guerin process 
cast dies, ar multiple piercing dies are 
typical of other new material 

Industrial Inspection Methods. Leno C 
Michelon. Re ‘ Ed New York, Harper & 
Brothers, 1950 66 pp., illus. $6.00 

This revised edition of a textbook first pub 


lished in 1942 arger by more than 170 pages 


The author point t that since 1942 quality con 


trol terminology a1 specifications have become 


standardized, and industrial inspection has be 
come an integr part of the production process 
New inspectior and devices to meet quality 
standards for tl ands of intricate parts have 
been developed, and engineering tolerances, tool 


ing, and raw materials have come under exacting 
statistical scrutir While this edition basically 


resembles the earlier one, the growth of the sub 


ject made necessary a practically new book 
Questions are included at the ends of chapters 
and useful tables and lists of over 150 books, 25 
manufacturer catalogs and technical bulletins 


and over 60 v " s are included. The author 


teaches at Purdue University 
Welding Handbook. 3rd Ed New York 
American Welding Society, 1950 1,651 pp., 


illus.,tables. $ 
This new ex f a handbook last revised in 
1942 is made « rably larger by the use of a 


two-column contains 62 chapters by 


more than 250 authorities. The first 27 chapters 
deal with over 30 welding and cutting processes 
used currently in it stry. There are 13 chapters 


on the ferrous an nferrous metals commonly 
welded, includ their properties and how to 
weld them by welding processes. Appli 
cations are cevered in 11 chapters on such 
specific industric aircraft, pressure vessels 
machinery construction, and industrial piping 
The chapter on aircraft, by a committee of 13 
specialists ed to 30 pages and includes a 
bibliography fications for filler metal and 
flux, proces and inspection methods, and 31 
articles on American practice. Additional chap 
ters cover cost estimating, the physics of welding, 
welding metallurgy, terms and definitions, tables 
standards, sym! ler metal specifications, and 
standard tests for welds. About 300 tables are in 
cluded, and ther 2 detailed subject index of 69 


pages 


ROTATING WING AIRCRAFT 


Designs for Helicopters. Supplement to De- 
signs for Helicopters. 1. B. Laskowitz. Brook 


lyn 25, N.Y., 284 Eastern Parkway, The Author, 
1947, 1950. 2 \V 23, 9 pp., illus. $2.50 per 
set 

The 1950 supplement contains patent specifica 


tions and drawings for a jet-powered rotor heli 


copter with optior manual or automatic means 


of changing blade-pitch angle, jet steering, and 
provision for additional forward thrust The 
original booklet f 947 contains designs for 
mechanical-powered rotor helicopters with op 
tional manual tomatic means of changing 
blade pitch angle and with variable speed or 
variable pitch steering 


SCIENCES, GENERAL 


The Centennial of the Sheffield Scientific 
School. Edited by George A. Baitsell New 
Haven, Conn., Yale University Press, 1950. 206 
pp., illus ?'$3.00 


rhis volume contains four lectures on physics, 
chemistry, virus research, and genes and biological 
enigmas, including “‘High Energy Physics,’’ by 
Ernest O. Lawrence Other papers included 
are a history of the school, biographical notes on 
Benjamin Silliman, and “Science and the Whole 
Man,’ by Edmund W. Sinnott 


CHEMISTRY 


Chemical Engineers’ Handbook. Edited by 
John H. Perry. New York, McGraw-Hill Book 
Company, Inc., 1950. 1,942 pp. $15 

The last revision of this standard handbook 
appeared in 1941 This edition uses a larger 
page, permitting the use of larger graphs and 
charts, and a greatly expanded text with less 
thickness. There are 30 sections by 141 authori 
ties Among the sections thoroughly revised are 
Flow of Fluids, Heat Transmission, Physical and 
Chemical Data, Mathematics, Mathematica] 
lables, Weights and Measures, Fuels, Refrigera 
tion, Mateiials, Accounting, and Cost Finding 
4 number of other sections and chapters have been 
rewritten and expanded, and new sections have 
been added. The chapters, Report Writing and 
Organic Chemistry, have been deleted Phis 
edition more than meets the high standard set by 
preceding editions 


MATHEMATICS 


Vector and Tensor Analysis. Harry Lass 
New York, McGraw-Hill Book Company, Inc 
1950. 347 pp., diagrs. $4.50 

Intended for upper-class and graduate students 
this textbook takes up the algebra and calculus of 
vectors in chapters 1, 2, and 4 and applications in 
the fields of differential geometry, static and dy 
namic electricity, mechanics and hydrody- 
namics and elasticity in chapters 2, 5, 6, and7 
Ihe final two chapters deal with tensor analysis 
and Riemannian geometry and their applications 
A list of 18 comprehensive treatises is included 
Numerous examples are worked out in the text, 
and problems are given with each section. The 
author is Assistant Professor of Mathematics at 
the University of Illinois 

Elements of Analytic Geometry. William L 
Hart. Boston, D. C. Heath and Company, 1950 
264 pp. $2.75 

This textbook, designed for college freshmen 
familiar with college algebra and trigonometry, is 
intended to present the elements of plane and solid 
analytic geometry required as preparation for 
calculus, and applications of analytic geometry in 
engineering, the physical sciences, and statistics 
Explanations of theory are intentionally full, and 
some material among the exercises and examples 
and at the ends of chapters is indicated as supple 
mentary. The author is Professor of Mathematics 
at the University of Minnesota 


MECHANICS 


Engineering Mechanics. Archie Higdon and 
William B. Stiles New York, Prentice-Hall, 
Inc., 1949. 505 pp., illus. $6.65 

In this engineering textbook, the emphasis is 
placed on principles. For example, the algebraic 
solution rather than the graphic solution of the 
equations of relative motion is stressed, and graphic 
methods generally are omitted, since the time re 
quired to develop proficiency in them is not felt 
justified in a basic course Two chapters on 
kinematics precede the four chapters on kinetics 
to provide essential principles, and the concept of 
relative motion is emphasized as an aid in study- 
ing rigid body motion. The authors are Profes 
sors at lowa State College 

Principles of a New Energy Mechanics. Jakob 
Mandelker. New York, Philosophical Library, 
1949. 73 pp., figs. $3.75. 

The author’s “energy mechanics which 
evolved from the same basic relations as Eia- 
stein’s special theory of relativity, uses a new 
kinetic energy formula of a definite upper limit, 
previously unsuspected, which coincides exactly 
with the value for the radiating energy. The 
classical mechanics is included as a particular 
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The mechanics as outlined is valid 
for high velocities, confirms the result of Fizeau’s 
experiment, the Lorentz transition formula, and 
the dual character of force for rest and for motion. 
The author is an assistant professor of mechanics 
at the Georgia School of Technology. 


limiting case 


PHYSICS 


Dissociation Energies and Spectra of Diatomic 
Molecules. A. G. Gaydon. New York, Dover 
Publications, Inc., 1950. 239 pp., illus. $3.95 

The author’s purpose is to give a rounded ac- 
count of the theory of the determination of dis- 
sociation energies of diatomic molecules and to 
summarize the known numerical data. The 
approach is primarily from the spectroscopic 
standpoint, with separate chapters on the deter- 
mination of dissociation energies by thermal 
methods and by controlled electron impact. Ap- 
plications of the values for chemically important 
molecules include estimates of the temperature 
and amount of dissociation in high temperature 
reactions, as in combustion and in explosions. 
Numerical data are collected in the last chapter 
for about 250 diatomic molecules. A bibliogra- 
phy of 491 references is included. The author is 
Warren Research Fellow of the Royal Society. 

Out of My Later Years. 
York, 
$4.75 

Writings by 


Albert Einstein. New 
Philosophical Library, 1950 282 pp. 


Professor Einstein from 1934 
through 1949 are presented in this volume. 
There are 60 essays in all, on his convictions and 
beliefs, public affairs, science and life, personali- 
ties, Jews, and eight papers (82 pages) on rela- 
tivity and other aspects of theoretical physics. 


BOOKS 


tion of the Equivalence of Mass and Energy’’ 
(1946). 


THERMODYNAMICS 


Heat Pump Applications. Emory N. Kemler 
and Sabert Oglesby, Jz. New York, McGraw-Hill 
Book Company, Inc, 1950. 300 pp., illus., 
diagrs. $6.00. 

Installations of heat pumps in buildings, fac- 
tories, and dwellings in the U.S. and elsewhere are 
described, following a general survey of the pres- 
ent and future uses of the heat pump in heating, 
refrigeration, air conditioning, and in industrial 
processes. The thermodynamics of the heat 
pump, including cycles and heat sources, is next 
discussed, and the final half of the book deals 
with components, including compressors, fans 
and ducts, electric motors, heat exchangers, and 
accessories. The design of heating systems and 
storage and hot-water units are also discussed, 
and there is a separate chapter of patent abstracts. 
Bibliographies are included at the ends of chap- 
ters. 

Heat Pumps and Thermal Compressors. S. J. 
Davies. London, Constable and Company, Ltd., 
1950. 126 pp.,diagrs. 9s. 

These four lectures, here given in expanded 
form, were originally presented by Professor 
Davies at King’s College, University of Londcn, 
to advanced students. Following a general in- 
troduction, the discussion takes up heat pumps 
using vapor compression cycles, conditions deter- 
mining the performance of heat pumps using 
gases as the working substance, and the applica- 
tion of heat pumps to air conditioning. Applica- 
tions of thermal compressors of the piston and 


Contents. Vol. I: Introduction, J. Carlton 
Ward, Jr. A Summary of the Elements of Heat 
Transfer, H. J. Stoever. High Densities of Heat 
Flux From Metal to Water, William H. Mc- 
Adams. Calculations of Conduction, G. M. 
Dusinberre. The Measurement of Rapidly Chang- 
ing Temperatures, G. A. Hawkins. Prediction of 
Recovery Factors, Howard W. Emmons. Pres- 
sure Drop in Commercial Exchangers, Byron E. 
Short. Exploding a Heat Transfer Myth, Benja- 
min Miller. Heat Transfer from Hot Metal to 
Boiling Water, R. L. Scorah. Heat Transfer 
Equipment, K. W. Coons. Use of Network 
Analyzers for Solving Thermal and Stress 
Problems, F. W. Bubb. Heat Transfe1 to Granu- 
lar Materials, R. L. Pigford. Effect of Solar 
Radiation on a Body at High Altitudes, S. M 


Marco. Infrared Radiant Heating, Harold J. 
Garber. 
Vol. II: Gravitational Diffusion from a Bound- 


ary Source, Hunter Rouse. Experiments in 
Heat Transfer to Air in Subsonic and Supersonic 
Flow, Joseph H. Keenan. The Mechanics and 
Thermodynamics of One-Dimensional Gas Flow, 
A. A. Shapiro. Geometrical Problems in Radiant 
Heat Transfer, H. C. Hottel. The Effect of Vapor 
Velocity on Condensation Inside Tubes, A. P. 
Colburn. Thermal Problems in Fixed Bed Con- 
tinuous Flow Catalytic Converters, R. H. Wil- 
helm. Thermal Pressure Drop Considerations in 
Aircraft Heat Exchangers, M. F. Valerino. Heat 
Transfer to Liquids Boiling Under Pressure, 
Charles F. Bonilla. Heat Transfer Through 
Finned Tubes, Donald L. Katz. Heat Resisting 
Alloys, J. W. Freeman. Heat Transfer to Oils in 
Tubular Exchangers, O. P. Bergelin. Heat Trans- 


These include 


‘The Theory of Relativity’’ (1949), 


“E= MC?’ (1946), ‘‘Time, Space, and Gravita- 


turbo types are discussed in the final lecture, in- 
cluding a description of the Philips hot-air engine. 


Siebert. 


fer in Recirculating Atmosphere Furnaces, C. A. 
Fundamental Heat Transfer Considera- 


tion’’ (1948), ‘‘Physics and Reality’’ (1936) (in Heat Transfer Lectures. Fairchild Engine and tions with Illustrations, L. M. K. Boelter. 
six parts), “‘The Fundamentals of Theoretical Airplane Corporation. NEPA Heat Transfer Transfer to Molten Metals, R. C. Martinelli. 
Physics’’ (1940), ‘“‘The Common Language of Symposium, 1947. Oak Ridge, same. * US Shell Side Heat Transfer Characteristics of Seg- 
Science’’ (1941), ‘‘The Laws of Science and Laws Atomic Energy Commission, 1949. 2 Vols., 27 mentally Baffled Shell and Tube Heat Exchangers, 
of Ethics’’ (1950), and ‘‘An Elementary Deriva- 342 pp., diagrs. Vol. 1, $0.90; Vol. 2, $1.00. Townsend Tinker. 
Special J.A.S. Pullications 
e e 
Sherman M. Fairchild Publication Fund Papers 
No. Price Price No. Price Price 
FF-2 A Study of the Flow, Pressures, and Loads 167 On the Pressure Distribution for a Wedge 
Pertaining to Prismatic Vee-Planing Sur- Penetrating a Fluid Surface—Experimental 
faces—Experimental Towing Tank, Stevens Towing Tank, Stevens Institute of Tech- 
Institute of Technology. $1.20 $1.60 nology. — : ; $0.75 $1.00 
FF-1 Ice Protection for Turbojet y ranaport Air- 166 An Analysis of the Fluid Flow in the Spray 
lene (In Three ¢ Parts) DT. Hecker Root and Wake Regions of Flat Planing 
tevens Institute of Technology. 
Chandler, Jr., and S. L. Koutz. ; $0.75 $1.25 165 Theory and Practice of Sandwich Construc- 
286 Linearized Treatment of Supersonic Flow tion in Aircraft (A Symposium). $1.85 $2.50 
Through Axi-Symmetric Ducts with Pre- 164 Applications of the Theory of Free Molecule 
scribed Wall Contours—Charles E. Mack, Flow to Aeronautics—Holt Ashley. $1.15 $1.50 
Jr., and Ignace |. Kolodner. $0.75 $1.25 106 Measurement of Ambient Air Temperature in 
244 Wetted Area and Center of Pressure of Plan- Flight—W. Lavern Howland. $0.35 $0.50 
ing Surfaces—Experimental Towing Tank, 105 An Evaluation of the meee ¢ Fatigue 
Stevens Institute of Technology. $0.75 $1.00 Phenomena in Aircraft—C. R. Strang, L. 
229 Wave Profile of a Vee-Planing Surface, In- F. R. V. Rhode, $0.80 $1.10 
cluding Test Data on a 300 Deadrise Sur- 104 T fe Structural Vib: 
ion—Charles E. Mack, Jr. $1.85 $2.50 
Institute of Technology. $1.20 $1.60 102 Electrical Resistance Strain Gages Applied to 
170 Wave Contours in the Wake of a 10° Dead- Wind-Tunnel Balances—Elmer e Lund- 
rise Planing Surface—Experimental Towing quist. $0.60 $0.80 
Tank, Stevens Institute of Technology. $1.20 $1.60 101: Introduction to Shock Wave Theory—J; G: 
169 The Flow Im- Coffin. $2.65 $3.50 
merse’ edge—txperimenta owing 100 Blade Pitching Moments of a Two Bladed 
Tank, Stevens Institute of Technology. $0.75 $1.00 Rotor—R. é Allen : oC $0.75 $1. 
168 Wave Contours in the Wake of a 200 Dead- 126 External Sound Levels of Ajircraft—R. L. 
rise Planing Surface—Experimental Tow- Field, T. M. Edwards, Pell Kangas, and 
ing Tank, Stevens Institute of Technology. $1.20 $1.60 G. L. Pigman $0.75 $1. 
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test chamber of Aircraft Gas Turbine 
Division, a water-cooled 12-ft. periscope 
allows engineers to watch the pattern of 
burning gases in the 2,500° exhaust blast 
of a jet engine. Image of the burning 
gases is transmitted through the 500-lb. 
steel cylinder to observers by means of a 
conventional optical system. On the 
viewers’ end of the periscope are a 16-mm. 
motion-picture camera, an observer’s eye- 
piece, and a large television-like screen 
that several persons may watch. . .Tooling 
for additional production of B-47 swept- 
wing Stratojet bombers is now under way 
at Wichita Division, Boeing Airplane 
Company, following a U.S.A.F. order for 
“substantial’”’ additional numbers of the 
aircraft. The plane is to be equipped with 
six J-47 turbojet engines of more than 
5,200-!b. thrust each, manufactured by the 
Aircraft Gas Turbine Division, General 
Electric Company. 


@ Grumman Report. -With the 1949 
gross sales amounting to $59,756,838 and 
net earnings for the same period at $3,191,- 
520, Grumman Aircraft Engineering Cor- 
poration declared dividends totaling $2.00 
per share to stockholders during its 20th 
year of operations. 


@ Backlog. . .Lear, Incorporated, an- 
nounces a backlog of unfilled orders as of 
the end of April amounting to $9,600,000. 


@ Supply Pod. . .Lockheed Aircraft Cor- 
poration has redesigned and enlarged its 
Speedpak under-fuselage pod. 


® Target Drones. . .The delivery of the 
first two KDM-1 pilotless target drones 
to the Naval Air Development Center, 
Johnsville, Pa., was announced by The 
Glenn L. Martin Company. Soon to be 
subjected to the latest fire-control systems 
of the Fleet, the KDM-1’s, which fly with 
the speed of a jet fighter plane and have a 
10-ft. wing span, are suspended on a pylon 
near the wing tip and are taken aloft by a 
mother ship. When proper launching 
speed and altitude are reached, the Mar- 
quardt ram-jet engine on the KDM-1 is 
started, and the target drone is released 
from the pylon. From then on it is con- 
trolled from afar entirely by radio while 
being watched on a radar screen. Engine 
speed is controlled with drag brakes to 
maintain desired subsonic speeds during 
firing tests. ..The Martin XB-51, a ground 
support bomber, has completed the first 
phase of flight testing and has commenced 
the second. The XB-51 is the first bomber 
to use the variable incidence wing. Pow- 
ered with three General Electric J-47 en- 
gines with over 5,200-lb. thrust each, the 
plane has flown at speeds higher than any 
other bomber of its type. 


@ Dividend. .Minneapolis-Honeywell 
Regulator Company has declared an initial 
quarterly dividend of 40 cents a share on 
the new $1.50 par common stock, payable 
June 10 to stockholders of record May 25. 
@ Texan Trainers. -North American 
Aviation, Inc., has received an order from 
the Mexican Air Force for 20 additional 
remanufactured T-6 Texan trainers. 


First production T-28 trainer produced by 
North American is undergoing accelerated 
service testing, following an Air Force 
acceptance flight 

@ New Flight Testing Area. . .Northrop 
Aircraft, Inc., has entered into a long-term 
agreement for lease of facilities at Ontario 
International Airport for use in production 
testing of the Air Force’s new Northrop 
Scorpien F-89 all-weather interceptor 
The company will acquire use of a large 
hangar, office, and engine test and ground- 
firing test facilities 

@ Net Earnings. . .Pan American World 
Airways System reports estimated 1949 
net earnings as $2,489,000 after taxes. 
The dividend paid per share was 25 cents. 
@ Taxi Tests l'axi tests have been com- 
pleted on the YF-96A, a new swept-wing 
version of the F-84 Thunderjet fighter- 
bomber. Manufactured by Republic 
Aviation Corporation, the fighter is powered 
with an Allison J-35 turbojet engine. 


@ Pressurization Units. Stratos Cor- 
poration, Farmingdale, N.Y., a subsidiary 
of Fairchild Engine and Airplane Corpora- 
tion, has received a $250,000 order from 
Pan American World Airways System for 
cabin pressurization units, Model S60, with 
delivery to begin in the summer. 


.A.S. 


Buffalo Section 


R. Allen Price, Secretary 


Captain Vincent Mazza, who was 
introduced by Lt. Col. H. M. Sweeney, 
was the speaker at the March 15 
Section meeting. In his lecture Cap- 
tain Mazza described the history of 
the ejection seats and the effect of 
high-speed air blast and the functions 
of the various automatic devices for 
opening of chutes 

Films were shown which had been 
produced for indoctrination in the use 
of ejection seats and which included 
high-speed pictures taken during Cap- 
tain Mazza’s own voluntary ejections 
at air speeds up to 550 m.p.h. 

On April 12, a joint meeting was 
held with the American Helicopter 
Society at the Westbrook Hotel. 
Captain Robert A. Strieby, U.S.M.C., 
Rotary Wing Branch, U.S. Navy 
Bureau of Aeronautics, spoke on the 
“Use of Helicopters for Troop Carry- 
ing by the U.S. Marines.” Chairman 
Robert Kluge led the meeting, at- 
tended by 130 persons. 

Captain Strieby described the ef- 
forts of the U.S.M.C. to utilize heli- 
copters for troop-carrying and assault. 
The Piasecki HPR-1 helicopter has 
been used in these operations and the 
Sikorsky HO3S-1 for liaison and 
rescue. Captain Strieby stated that 
helicopters may be successfully em- 
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@ Completes First Tests. . .A new Navy 
swept-wing jet fighter, XF7U-1, designed 
for shipboard operation, has successfully 
completed its initial flight tests at the 
Naval Air Test Center, Patuxent River, 
Md. Manufactured by the Chance 
Vought Aircraft Division, United Aircraft 
Corporation, the XF7U-1 is in reality a 
tailless flying wing and is powered with 
Westinghouse turbojets. It is rated in the 
“over-600-m.p.h. class.’”” To achieve the 
relatively low speeds necessary for landing 
aboard carriers, the plane is equipped with 
leading-edge slats. Speed brakes are 
located at the trailing edge of the wings 
Hamilton Standard Division, United Air- 
craft Corporation, is producing 100 7-ft. 
fan blades, approximately 22 ft. in diame- 
ter, for wind tunnels at the Cornell Aero- 
nautical Laboratory, Inc., Buffalo, and the 
Southern California Cooperative Wind 
Tunnel, Pasadena. Fans, consisting of 16 
blades mounted in hubs with a 10-ft. 
diameter, will be used to create airflows up 
to 900 m.p.h. for aerodynamic research. 
® Regulator. . .A new-type carbon pile 
voltage regulator, Type AVR-89, produced 
by Westinghouse Electric Corporation, 
will maintain a constant voltage output on 
a 30-volt, 100- to 400-amp. d.c. aircraft 
generator over its range of speed and load. 
It weighs 2.75 lbs. 


Sections 


ployed to put troops on enemy-held 
beaches with a considerable saving of 
life and equipment. A motion pic- 
ture was shown which depicted a 
typical operation from a CVE carrier, 
where eight helicopters each brought 
in eight troopers and then returned to 
the carrier to pick up artillery, which 
was then flown into the beach. 


Chicago Section 
Alfred F. Stott, Secretary 


On April 18, a joint meeting with 
the American Society of Mechanical 
Engineers was held in the Auditorium 
of the Western Society of Engineers. 
C. D. Miller, Research Engineer, 
Battelle Memorial Institute, spoke on 
the “‘Combustion Processes and Shock 
‘Waves in Gasoline Engines.” 

» High-Speed Camera—Mr. Miller 
described the development of the 
camera used for high-speed photog- 
raphy and outlined the differences be- 
tween those taking 40,000 frames per 
sec. with the modern ones taking 
200,000 frames per sec. The talk was 
illustrated with a set of slides showing 
the principle of operation of the 
camera and the rotating prisms with 
the reflecting system. Mr. Miller 
also presented a film that clearly pic- 
tured flame propagation inside the 
cylinder, as well as the burning of 
various fuel-air ratio mixtures, includ- 
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High-Speed Refrigeration Turbine Wheel 


This is a photomicrograph, at high magni- 
fication, of a fatigue crack which developed in a turbine 
wheel during laboratory overspeed test. Failure of vital 
components of jet airplanes traveling faster than the 
speed of sound cannot be tolerated. 

Laboratory examination of metals—before and 
after fabrication—is one of the most important tasks 
at AiResearch. 

An example of the many tests given metals at 
AiResearch is the Tukon micro-hardness test. The 
diamond point of the electronically controlled micro- 
hardness tester searches deep into the substructure of 
metal and gives an accurate check on the ability of 
the metal to resist wear and 
to stand up under the most 
punishing use. 

Knowledge of this kind is 
vital in the design and manu- 
facture of the precision 


AiResearch 


DIVISION OF 


THE GARRETT CORPORATION 


equipment AiResearch makes for use on nearly every 
type of high-altitude and jet aircraft produced in the 
United States. 

@ Whatever your field—AiResearch engineers— 
designers and manufacturers of rotors operating 
in excess of 100,000 rpm—invite your toughest 
problems involving high-speed wheels. Special- 
ized experience is also available in creating 
compact turbines and compressors; actuators 
with high-speed rotors; air, gas and liquid heat 
exchangers; air pressure, temperature, elec- 
tronic and many other automatic controls. 


@ An inquiry on your company 
letterhead will receive 
prompt attention. 
AiResearch Manufacturing 
Co., Los Angeles 45, Calif. 
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1-33 JET TRAINER 


The Lockheed Aircraft Corporation, largest 
producer of jet aircraft in the world, has built 
almost as many jet airplanes as all other U.S. 
manufacturers combined. In fact, Lockheed 
has built jets at the rate of more than one a 
day—every day for more than five years. 
Important member of the Lockheed jet 
family is the two-place T-33 Jet Trainer 
(shown here), only jet trainer airplane built 
in America today (Navy designation: TO-2). 
This dual-control fighter-trainer now trains 
the pilots for the supersonic fighter planes of 
the Army, the Navy and the Marine Corps. 
The experience obtained in the design, 
development and manufacture of jet fighter 
planes is invaluable in the Lockheed labora- 
tories where the designs of the future are 


taking shape today. 


LOCKHEED 


Aircraft Corporation, Burbank, California 


Look to Lockheed for Leadership 
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ing those mixtures in which detona- 
tion was present. 


Dayton Section 


Robert W. Hoeflein, Secretary 


Chairman A. F. Arcier conducted the 
meeting of February 28 at the Bilt- 
more Hotel at which the speaker was 
A. H. Sullivan, Jr., Electrical Engi- 
neer, Electronics Section, Technical 
Analysis Division, A.M.C., Wright- 
Patterson Air Force Base. The title 
of his paper was ‘‘Current Problems in 
Aircraft Radio.” 


>» Basic Problems—The basic prob- 
lems of aircraft radio are: (1) the ob- 
taining of accurate and intelligible 
information about conditions interna! 
and external to the aircraft; (2) the 
analysis and digestion of this informa 
tion; and (3) use of the information in 
controlling the aircraft. Among the 
problems covered by Mr. Sullivan 
were the necessity of aircraft flush- 
mounted antennas, radio and radar 
equipment vs. aircraft weight and 
space, and the assignment of operat- 
ing frequencies. Mr. Sullivan referred 
to plan SC-31, conceived by the 
Radio Technical Commission for Aero- 
nautics, which is scheduled for com- 
pletion by 1963. This program, he 
said, will utilize the systems of omni- 
range, distance-measuring, course-line 
computing, ground-controlled  ap- 
proach, and instrument landing to 
control automatic flight. Mr. Sulli- 
van stated that the ultimate goal of 
aviation in the not-too-distant future 
is to complete automatic flight. 

Morton Brooks, Supervisor, Tech- 
nical Analysis Section, Aeroproducts 
Division, General Motors Corpora- 
tion, spoke to the 60 attending mem- 
bers at the March 28 meeting at the 
Hotel Biltmore. Chairman A. F. 
Arcier presided. 


> Turboprops—In his illustrated talk 
on the ‘Applications of Turboprops 
to Future Aircraft,’’ Mr. Brooks estab- 
lished the following points as being 
characteristic: (1) The turboprop- 
powered aircraft shows a definite ad- 
vantage over all other current means 
of propulsion where long range at 
high speed and good take-off charac- 
teristics are required; (2) the old 
propeller requirements of safety and 
dependability must be retained in the 
turboprop system along with all the 
additional complications of the tur- 
bine-powered system; (3) as com- 
pared to conventional propeller sys- 
tems, the turboprop system with its 
added complexity must demand maxi- 
mum coordination between propeller 
turbine and fuel system (to date the 
most satisfactory method of obtaining 
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Imperial 


TRACING CLOTH 


e The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Draftsmen all over the 
world prefer it for the uniformity of its 
high transparency and ink-taking sur- 
face and the superb quality of its cloth 
foundation. 

Imperial takes erasures readily, 
without damage. It gives sharp con- 
trasting prints of even the finest lines. 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. 

If you like a duller surface, for 
clear, hard pencil lines, try Imperial 
Pencil Tracing Cloth. It is good for ink 
as well. 
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this precise control is through elec- 
tronic means); and (4) it is indicated 
that simplification and some degree of 
standardization will result as experi- 
ence with current turboprop installa- 
tions increases. 


>» Military Preparedness—At the 
April 25 meeting Dr. Albert E. 
Lombard, Jr., F.1.A.S., Scientific Ad- 
visor, Research and Development 
Directorate, Department of the Air 
Force, spoke on “‘Military Prepared- 
ness and Research.’’ Chairman Arcier 
led the meeting. 

Dr. Lombard stated that until such 
a time as world peace becomes a 
“‘matter of policy,” ‘‘the United 
States must ... be armed with suffi- 
cient military power either to persuade 
any aggressor nation of the fruitlessness 
of starting a war or to stave off any 
initial attack of an aggressor nation 
and go on to win the military engage- 
ment... “‘Preparedness,’’ he went on 
to say, ‘must involve a state of readi- 
ness for participation in constructive 
activities of benefit to mankind,”’ as 
well as ‘‘participation in destructive 
warfare when all other means have 
appeared to fail.’’ In stressing the 
consequent need for‘a strong support 
of basic research, Dr. Lombard out- 
lined the work carried on by the Air 
Force’s Office of Air Research in Day- 
ton and concluded his talk by empha- 
sizing the importance of the individual 
in research. ‘‘Progress comes,” he 
declared, ‘‘when individuals conceive 
of new ideas, explore them, and pub- 
lish the results.” 


Detroit Section 


Joseph Rutkowski, Secretary 


A meeting was held on March 2 at 
the Engineering Society of Detroit 
Building. The presiding officer was 
Chairman L. Patrick. Joseph Rut- 
kowski, M.I.A.S., Professor, Wayne 
University, and Aero Research Center, 
University of Michigan, spoke on 
“Optical Methods for Flow Observa- 
tion.’”’ Forty members attended. 

Professor Rutkowski discussed basic 
and general principles of optical meth- 
ods for measurements. He also de- 
scribed the shadowgraph, schlieren, 
and interferometric methods. The 
lecture was illustrated by slides and 
accompanied by two short films that 
showed the shadowgraph of confined 
combustion and an interferometric 
study of transition. 


Hagerstown Section 


Logan T. Waterman, Secretary 


The February 28 meeting was held 
in the Loyal Order of Moose Hall with 


Chairman D. W. Weller presiding. A 
symposium on aircraft supercharging 
and heating was conducted with 
J. Wright, AiResearch Manufacturing 
Company, F. Scott, Surface Combus- 
tion Corporation, and Richard Lodge, 
Minneapolis- Honeywell Regulator 
Company, as the speakers. 

Mr. Wright described and _ illus- 
trated with slides the various methods 
now in use for cabin supercharging, air 
exchanging, and cooling with compres- 
sors, intercoolers, and expansion tur- 
bines. 

Mr. Scott described and illustrated 
with slides the ‘“‘Surface Combustion” 
cabin and anti-icing air heater. 

Mr. Lodge explained the principles, 
problems, and practices in regulation 
of cabin air supply. 


Los Angeles Section 


Harrison A. Storms, Secretary 


A cruise, which was attended by 218 
members, was made on February 7 on 
the Carrier, U.S.S. ‘‘Valley Forge’’ 
(CV-45) in company with the De- 
stroyer, DD-870, acting as plane guard. 
The success of the trip was assured by 
the hearty reception and efficient 
organization, due in a measure to the 
efforts of Capt. H. B. Temple and his 
Executive Officer, Cmdr. R. P. Beebe. 


>» Bounce Drill—After a welcoming 
address by the Carrier Skipper, Cap- 
tain Temple, small groups of members 
were escorted throughout the ship by 
ship’s officers. Following these tours, 
14 Vought Corsair (F4U) fighter 
planes demonstrated a “‘bounce’”’ drill, 


which consisted of successive landings 
and take-offs from the carrier. A 
helicopter flying overhead acted as an 


additional plane guard. Six. F9F 
Grumman Panther carrier-based jet 
fighters, which joined the Corsairs, 
were retrieved aboard and then were 
immediately catapulted off. 


p> The Strike—In the afternoon 16 
Corsairs and six Grumman Panthers 
rendezvoused and gave a firing demon- 
stration, the target being carried 
astern the carrier on a cable of about 
1,500-ft. length. As the ship headed 
back to Long Beach harbor, guided 
tours were again undertaken, and the 
day ended with the I.A.S. members 
deeply appreciative of the hospi- 
tality and courtesy shown by the 
Officers and men of the U.S.S. ‘‘Valley 
Forge.” 


New York Section 


C. E. Pappas 


Secretary-Treasurer 


Under the Vice-Chairmanship of R. 
Dixon Speas, in the absence of Chair- 
man E. M. Lester, the Section heard, on 
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February 16, G. W. Brady, Chief Engi- 
neer, Curtiss-Wright Corporation, Pro- 
peller Division; C. M. Kearns, Engi- 
neering Manager, Hamilton Standard 
Division, United Aircraft Corporation; 
and R. C. Tresider, Chief Engineer, 
Aero Products Division, General Motors 
Corporation, on the subject of “‘Turbo- 
prop Trends.” 

A complete discussion of propellers 
for turboprop engines for military and 
transport airplanes was given. The dis- 
cussion covered the performance, de- 
sign, and operational characteristics of 
single- and dual-rotation propellers for 
the subsonic, transonic, and supersonic 
speed ranges. It was revealed that pro- 
pellers can be made to _ operate 
efficiently at speeds up to and beyond 
that of sound. It was also pointed out 
that the most successful blade type has 
been the square-tipped rectangular- 
shaped plan form. Sweepback of pro- 
peller blades proved of little value, 
The work on high-speed propellers has 
been primarily concentrated on develop- 
ment of a blade thin enough to operate 
efficiently at high speeds but strong 
enough to withstand vibrations and 
stresses. As pointed out by Mr. Kearns, 
‘‘We have serious development problems 
in making such a propeller structurally 
sound, but the indicated improvements 
in airplane performance at speeds up to 
and including that of sound are sufficient 
to warrant a major development effort.” 

On March 16 an all-day session was 
held on “High-Speed Flight Phenom- 
ena.’’ The March meeting of the Sec- 
tion was held jointly with the Metro- 
politan Section of the S.A.E. and was 
devoted to discussions on high-speed 
flight phenomena by representatives of 
both manufacturers and the Services. 

Cochairmen of the morning and after- 
noon sessions were: Gordon McKinney, 
Assistant Sales Manager, Propeller 
Division, Curtiss-Wright Corporation, 
and C. E. Pappas, Chief of Aerody- 
namics, Republic Aviation Corporation. 
Philip B. Taylor, of Sanderson and Por- 
ter, was Technical Chairman of the 
evening session. Speakers at the morn- 
ing session were W. Vincent Hurley, 
Aircraft Gas Turbine Division, General 
Electric Company; Joseph Flatt, Air 
Materiel Command, U.S.A.F.; and C. 
E. Pappas. Speakers at the afternoon 
session were Vern Outman, McDonnell 
Aircraft Corporation; Robert Liddell, 
Republic Aviation Corporation; and 
A. A. Redding, Westinghouse Electric 
Corporation. 

The meeting was held at the Hotel 
Statler in New York City. The papers 
covered trim changes occurring at high 
Mach Numbers, buffeting, elevator 
effectiveness, and roll-off characteristics. 
The advisability of using an adjustable 
stabilizer as a maneuvering device was 
also discussed. A lively discussion took 
place on the problem of proper control- 
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stick-force variation versus Mach Num- 
ber. 

The success of the evening forum dis- 
cussion was amply demonstrated by the 
continuous barrage of questions that 
came from the floor. 


Under the Chairmanship of E. M. 
Lester, the Section heard, on April 20, 
Christopher Clarkson, Civil Air At- 
taché, British Embassy, on the subject 
of “British Air Transport Develop- 
ments.’’ Mr. Clarkson gave an interest- 
ing talk on the trends in British air 
transport design and also his views and 
thoughts on air transportation. The 
speaker reviewed the general character- 
istics of some of the latest British trans- 
ports, including the Barbazon, Princess, 
Comet, Viscount, Apollo, Hermes, 
Heron, Prince, Dove, and Sealand. 


The talk was concluded with the show 
ing of an interesting film illustrating the 
latest British designs, both military and 
commercial. 

On May 11, ‘‘The Air Engineering 
Development Center’’ was the subject 
of talks by Major Gen. F. O. Carroll, 
U.S.A.F., Assistant Deputy Chief of 
Staff for Materiel, and John W. Crow- 
ley, Associate Director of Research, 
N.A.C.A. E. M. Lester, Chairman, pre- 
sided at the meeting attended by 250 
members. 


General Carroll spoke on the tech- 
nical phases, the objectives, the overall 
organization, and the operating policies 
of the Air Engineering Development 
Center. A brief description of the pro- 
posed arrangement and location of a 
Test Center was given. The General 
spoke on an Interim Plan and an Over- 
all Plan commonly known as the Uni- 
tary Wind-Tunnel Plan. The Interim 
Plan will consist of three wind tunnels. 
One tunnel would be used for testing en- 
gines at various Mach Numbers extend- 
ing into the supersonic range under 
varying altitude conditions. The second 
tunnel would be a large supersonic tun- 
nel for testing and evaluating various 
aircraft models. The third tunnel 
would be a hypersonic tunnel operating 
at Mach Numbers of 6 to 10. A discus- 
sion was given on the Unitary Wind- 
Tunnel Plan, which embraces test facili- 
ties to be established at various universi- 
ties, at the A.E.D.C., and at Ames and 
Langley Aeronautical laboratories. 


Mr. Crowley was Guest Speaker at 
this meeting and spoke on the associa- 
tion that the N.A.C.A. would have with 
the Air Engineering Development Cen- 
ter. He pointed out the complex prob- 
lems, both scientific and financial, of 
setting up such an organization. He 
also spoke on the facilities that would be 
made available and the manner in 
which these facilities would be used by 
the Services, the N.A.C.A., and the in- 
dustry, 


I. A.S. NEWS 


Ottawa Section 


J. C. Finlayson, Secretary- Treasurer 


The Ottawa Aeronautical Society 
is composed of members of the Insti- 
tute of Aeronautical Sciences, the 
Royal Aeronautical Society, and the 
Engineering Institute of Canada. 

The March 21 meeting, with Air 
Marshal G. O. Johnson in the chair, 
was held in the auditorium of the 
National Research Council. Forty- 
five members turned out to hear Basil 
Rabnett, Manager, Aviation Division, 
Shell Oil Company of Canada. deliver 
a talk on ‘Recent Developments in 
Aviation Fuels.”’ 


p> Fuels—Mr. Rabnett traced the his- 
tory of the development of high-octane 
aviation fuel and discussed the various 
qualities which a fuel must possess and 
the effect on engine performance of 
variations in each quality. Before 
closing his lecture, he briefly discussed 
fuels for gas-turbine engines, pointing 
out that turbine-engine development 
arising from improvements in fuels 
would not be nearly so great as that 
demonstrated by the piston engine. 


p> Films—Two motion pictures were 
shown, the first a Shell Oil Company 
film dealing with the S.B.A.C. Flying 
Display at Farnborough in Septem- 
ber, 1949, and the second a short 
U.S.A.F. film entitled Aeronautical 
Oddities. 


p> Induced Precipitation—The meet- 
ing of April 24 was held in the audi- 
torium of the National Research Coun- 
cil with Air Marshal Johnson presid- 
ing. J. L. Orr, Head of the National 
Research Council’s Low Temperature 
Laboratory, presented a paper on 
“Induced Precipitation,” in which he 
described work that had been done on 
this project in Canada up to the 
present time. He indicated that, 
while the results so far obtained were 
interesting, a great deal still remained 
to be discovered before ‘‘deserts could 
be transformed into jungles.” 


San Diego Section 


Leon R. Wosika, Secretary 


Dr. Ralph E. Gibson, Director, 
Applied Physics Laboratory, The 
Johns Hopkins University, spoke on 
“Supersonic Guided Missiles’ before 
an audience of the 190 members 
attending the February 23 meeting. 


>» Guided Missiles—Dr. Gibson 
stated that the guided missile ‘“‘is a 
modern answer to the problem that 
has confronted designers of weapons 
throughout the years—how can we 
increase range, speed, maneuvera- 
bility, accuracy, and damage potential 
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without losing reliability or incurring 
too great a cost.”’ 

As ‘‘pilots must rely increasingly on 
ground-controlled automatic devices 
to enable them to find and attack 
their targets,’ Dr. Gibson stated 
that ‘‘the logical conclusion was com- 
plete replacement of the pilot by 
mechanical devices.’ He described 
the characteristics that such a missile 
must possess and outlined the various 
guidance systems. He also spoke of 
propulsion methods, such as rockets 
and ram-jets, as well as their advan- 
tages and disadvantages. Dr. Gibson 
noted, however, that, while advances 
had been made, many and complex 
questions remain unanswered. In 
conclusion, he quoted from Dr. Van- 
nevar Bush’s recent book Modern 
Arms and Free Men, in which it is 
stated that ‘Its [guided missiles’ ] 
significance lies in the fact that it 
appears to be the great future enemy 
of the bomber, and it may in time 
turn the tide that began to flow at 
Kitty Hawk in 1903 and that reached 
its crest in the bomber fleets that 
darkened the skies of the last war... . 
The days of mass bombing may be 
thus approaching their end. If so, it 
is a good thing for the world.” A 
film on the V-2 rocket was shown. 


> Forum—On March 16 the topic of a 
forum meeting was ‘‘Hydraulics vs. 
Pneumatics vs. Electrical Systems.” 
With Ralph L. Bayless, A.F.I.A.S., 
Chief of Preliminary Design, Consoli- 
dated Vultee Aircraft Corporation, as 
moderator, the panel consisted of the 
following speakers from Consolidated 
Vultee Aircraft Corporation and Gen- 
eral Electric Company: For Electrical: 
Paul Ferrara, Design Group Engineer, 
Convair; P. E. Humphrey, Design 
Specialist, Convair; and George Alla- 
massy, Specialist on Aircraft Electrical 
Systems, G-E. For Pneumatic: J. H. 
Famme, Project Engineer, XP5Y, 
Convair; and H. F. Gerwig, Engineer- 
ing Designer, Convair. For Hydrau- 
lic: G. A. Lemke, Design Specialist, 
Convair; and J. M. Hudson, Engineer- 
ing Designer, Convair. 


Conclusions—After the presenta- 
tion, rebuttal, and discussion, it was 
generally concluded that the particular 
airplane and the particular problem 
involved determined which system 
should be employed from.a considera- 
tion of reliability, safety, tempera- 
ture, time of actuation, rigidity, 
weight, and serviceability. It was 
also conceded that, from a weight 
standpoint, the muscles in an elec- 
trical system (i.e., motors, solenoids, 
and actuators of high horsepower) 
were considerably heavier than their 
brothers in other categories for doing 
an identical job. The pneumatic 
system, for example, offers extreme 
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independence for an aircraft that mus 


t 
patrol an area a long distance from its 
base. where the use of an electrical 
system would require a battery or 
A.P.U. too heavy to carry along 


whereas a G.T.C. unit is adequate 
from a power-weight standpoint. 


Texas Section 


David L. Mellen, Secretary 


William C. Keller, M.I.A.S., Proj 
ect Engineer, Consolidated Vultee 
Aircraft Corporation, was the speaker 
at the March 22 meeting held in the 
American Legion Hall, Grand Prairie, 
lex. Chairman Russell J. McCrea 
led the meeting; 170 persons attended, 


>» Propeller Turbines—Mr. Keller 
pointed out in his speech on ‘‘Pro- 
peller Turbines in Transport Aircraft”’ 
that Convair conducted the world’s 
first flight with such power plants 
He stated that demands for improved 
economic and aerodynamic perform- 
ance in commercial transport air 
craft caused Convair to instigate a 
study of turbine-powered air-frame 
design relative to air-line economics, 
with the conclusion that adaptation of 
propeller turbines to existing modern 
air-frame designs is the next 
logical step. 


most 
Mr. Keller went on to 
say that the increased performance 
expected through use of these engines 
should yield tremendous impetus to 
the design of water-borne military 
aircraft. His talk was a preview of 
presented at the I.A.S. Fifth 
Annual Flight Propulsion Meeting 
held on March 24 at the Hotel Carter, 
Cleveland, and which will appear in full 
in a forthcoming issue of the REVIEW. 


one 


Toronto Section 


H. C. Luttman, Secretary 


A joint meeting with the Toronto 
Gliding Club was held on April 20 in 
the New Mechanical Building at the 
University of Toronto. An illustrated 
lecture was given by P. D. McTaggert- 
Cowan, Assistant Controller, Meteor- 
ological Division, Department of 
Transportation, Canada, who spoke 
on ‘‘Meteorological Problems of High- 
Speed and High-Altitude Flight.” 
Chairman C. V. Lindow was the pre- 
siding officer; approximately 65 per- 
sons attended. 
> Jet Streams—Defining high alti- 
tude as 20,000 to 100,000 ft. and high 
speed as that speed up to, but not in- 
cluding, sonic velocity, Mr. McTag- 
gert-Cowan pointed out that the four 
principal characteristics of the atmos- 
phere of interest to aviation were 


temperature, humidity, wind, and 
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pattern, he referred to ‘‘jet streams,” 
a phenomenon occurring anywhere 
from 15,000 ft. to 50,000 ft. in the 


In speaking of the wind 


northern hemisphere. Likely to be of 
considerable importance to jet-pow- 
ered aircraft, these jet streams were 


Student 


Polytechnic Institute of Brooklyn 


A joint meeting and field trip of the 
].A.S. Student Branches of the New 
York Metropolitan area were held at 
the Polytechnic Institute of Brooklyn 
on March 28. With the faculty and 
students of the Brooklyn Polytech act 
ing as hosts, 16 guests from the Stew- 
art Technical School, 18 from the 
Academy of Aeronautics, and 40 from 
the Polytechnic Institute of Brooklyn 
participated 

During the morning session, Her- 
bert O. Fischer, Chief Test Pilot, 
Curtiss-Wright Corporation, spoke on 
“Flight Tests of Reversible Pro- 
pellers,”’ in which he discussed the de- 
velopment of propeller reversing mech- 
anisms and the tests that Curtiss- 
Wright had conducted on aircraft in 
flight. Mr. Fischer disclosed that 
flight tests on the B-36 with full re- 
versal would begin in about 5 months 
His lecture was amplified by a film 
that showed tests on a C-54 equipped 
with four electronic governors that 
permitted constant speed in either 
forward or reverse angles of attack. 

Later in the day, a guided tour 
through the facilities at the Poly- 
technic Institute was offered. Ex- 
planatory lectures of the equipment 
being viewed were given by Vito L. 
Salerno, M.I.A.S., Assistant Professor 
of Applied Mechanics; Dr. Nicholas 
J. Hoff, A.F.1.A.S., Professor of Aero- 
nautical Engineering; Dr. Sebastian 
V. Nardo, T.M.I.A.S., Instructor in 
Aeronautical Engineering; S. Bern- 
stein; Robert Sauer; Lawrence Kauf- 
man; J. Sano; J. McElroy: and 

3urton Erickson. 

After the tour the combined mem- 
bership assembled to hear Howard 
Reiss present a paper entitled, ‘‘An 
Introduction to Supersonic Aerody- 
namics.”” Ralph Lesley, Vice-Chair- 
man, Student Branch, Polytechnic 
Institute of Brooklyn, discussed the 
“Use of Birefringent Fluids in Inves- 
tigating Shear Flow.” Chairman 
Lawrence Kaufman presided. 


Brown University 


On March 28, Gerald Gill, who is 
associated with the Massachusetts 
Institute of Technology Diffusion 
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compared to high-speed rivers, mean- 
dering in three directions. The 
speaker felt that these streams, which 
are found between latitudes 30° and 
70° North, would interfere seriously 
with direct westerly Atlantic crossings 
by high-altitude aircraft. 


Branches 


Project, lectured on the establishment 
of weather observation stations in 
northern Canada and in the Arctic 
regions. Chairman Rodger B. Dow- 
dell presided. 


Catholic University 


On April 19, 35 persons heard Dr. 
Max Munk, Special Lecturer, Catho- 
lic University, and Consultant, Naval 
Ordnance Laboratory, present a talk 
on ‘‘The Development and Use of the 
Flex-O-Prop.”” Dr. Munk outlined 
the steps leading to the development 
of the Flex-O-Prop, which was pat- 
ented in October, 1949. Chairman 
Woodrow Seamone presided. 


University of Colorado 


On March 2, R. D. MacDonald, 
District Airport Engineer, C.A.A., in 
charge of Building and Construction 
of Airports in the Denver Area, spoke 
on ‘Airport Construction and Plan- 
ning.’”’ Chairman Robert Fischer 
presided. 


University of Florida 


At the meeting of March 14 led by 
Chairman Charles E. Jordan, the 
following officers were elected: Chair- 
man, E. C. Allison; Vice-Chairman, 
C. Francisco; Treasurer, L. R. Trotter; 
Recording Secretary, J. P. Trebes; 
and Corresponding Secretary, Mona 
Ferguson. 

Howard Piper, Vice-President in 
Charge of Sales, Piper Aircraft Cor- 
poration, spoke on the general aspects 
of ‘‘The Light Plane Industry” at the 
March 21 meeting. Chairman Ed- 
ward C. Allison presided. 

On April 18, Dr. D. C. Swanson, 
Professor of Physics, University of 
Florida, presented a talk and demon- 
stration on ‘‘Atomic Energy.” Chair- 
man Allison presided. 


Massachusetts Institute of Technology 


On March 14, two films were shown 
to the 54 persons present. They in- 
cluded a Northrop Aircraft, Inc., re- 
lease, Miscellaneous Views of Flying 
Wings, and a Navy film, Operation 
Crossroads. Chairman Henry R. Jex 
presided. 
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University of Minnesota 


A film demonstrating the Super- 
sonic Wind Tunnel Facilities at the 
University of Minnesota opened the 
meeting of February 14, presided over 
by Chairman Alvin D. Riedler. The 
three speakers of the evening pre- 
sented talks on various aspects of the 
wind tunnels. 

The first speaker, J. W. Braithwaite, 
Assistant Professor, University of 
Minnesota, described the hypersonic 
intermittent-type tunnel and dis- 
cussed the thermodynamic properties 
of air and the measurement of the 
speed of sound under low pressure and 
temperature conditions. Kenneth G. 
Anderson, Lecturer, University of 
Minnesota, outlined six test facilities 
that included a transonic and a super- 
sonic tunnel. Frank D. Werner, Lec 
turer, University of Minnesota, dis- 
cussed the application of electronics 
to wind-tunnel research. 

After a question-and-answer period, 
Prof. J. D. Akerman, Head, Depart- 
ment of Aeronautical Engineering, 
spoke briefly on the development of 
the Rosemount project. 


Northrop Aeronautical Institute 


An inspection of the Lynwood, 
Calif., plant of the Western Gear 
Works took place on March 10. The 
value of the tour was heightened by 
the company guides who gave instruc- 
tive and interesting discussions of 
various aspects of the manufacturing 
process. 


University of Notre Dame 


On February 15, Chairman Robert 
Kraemer presided over the meeting at 
which a color motion picture, The 
Bell X P-59, was shown. 


University of Oklahoma 


Chairman Robert L. Dickinson pre- 
sided at the meeting of March 9, at 
which time a film Structures, dis- 
tributed by North American Aviation, 
Inc., wasshown. Curtis L. Walker, a 
Student Member, spoke on ‘‘Ceramics 
for Turbojet Buckets.” 

Student Members Hairston Wors 
tell and David P. Chapell were the 
speakers at the April 20 meeting led by 
Chairman Robert L. Dickinson. Mr 
Worstell spoke on the problems en. 
countered in the installation of an 
Allison engine as a source of power in 
the Oklahoma wind tunnel. Mr 
Chapell presented a talk on the bal- 
ance system of the tunnel. 


Oregon State College 


A film, Structures, released by North 
American Aviation, Inc., was shown on 
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March 1. Chairman Elliott R. Bux- 
ton presided. 


Parks College of Aeronautical 
Technology 


On March 9, the following officers 
were elected: Chairman, Wallace 
Carr; Vice-Chairman, Joe Eisley; 
Treasurer, Robert Kananen; Record- 
ing Secretary, David Beyer; and 
Corresponding Secretary, Aimo Pit- 
kanen. After the election three films 
were shown. Two of them, Flight 
Log and Crude Oil Distillation, were 
from Shell Oil Company, Inc., while 
Double-Decked Clipper was presented 
through Pan American World Airways 
System. 


The Pennsylvania State College 


On March 15, David J. Gildea, 
T.M.I.A.S., Associate Professor, Aero- 
nautical Engineering, The Pennsyl- 
vania State College, presented a talk 
on ‘‘Preliminary Jet Airliner Design.” 
The meeting was attended by 45 and 
was presided over by Chairman 
William Meholick. 


Rensselaer Polytechnic Institute 


On March 15, Dr. Paul E. Hemke, 
A.F.I.A.S., Dean of Faculty and Head, 
Aeronautical Department,  Rens- 
selaer Polytechnic Institute, was pre- 
sented as speaker of the evening by 
the Honorary Chairman, Andrew J. 
Fairbanks, A.F.I.A.S., Professor of 
Aeronautical Engineering at Rens- 
selaer. Dr. Hemke presented a lec- 
ture on ‘“‘Experiences of Your Flying 
Dean.”’ Chairman Samuel MacAlees 
presided over the meeting, which was 
attended by 47 persons. 

Fifty persons attended the April 19 
meeting to hear Dr. William R. 
Hawthorne, M.I.A.S., Department of 
Mechanical Engineering, Massachu- 
setts Institute of Technology, speak 
on the ‘Aircraft Gas Turbines.” 
Chairman Samuel MacAlees presided. 
Dr. Hawthorne lectured on the prob- 
lems of development, the parts of a 
gas turbine, and the three types of 
engines currently in use—i.e., the 
reciprocating, the jet or turbojet, and 
the turboprop. 

The following officers were elected: 
Chairman, Duncan W. Simpson; Vice- 
Chairman, George R. Vrablik; Secre- 
tary-Treasurer, Edward M. Allen; 
and Assistant Secretary-Treasurer, 
George C. Gatije. 


Stewart Technical School 


At the meeting of March 8, the 
following officers were elected: Chair- 


man, George Jacobs; Vice-Chairman, 
Guido J. Piediscalizi; and Secretary- 
Treasurer, Stanley Okarma. 

Karl H. Jurgensen, Student Mem- 
ber, gave a talk on ‘‘Cross-Wind 
Landing Gears vs. Airports Present 
and Future’”’ at the March 22 meeting. 
Chairman George Jacobs presided at 
the meeting attended by 18 mem- 
bers. 


Syracuse University 


On March 16, Martin E. Barzelay, 
M.I.A.S., Associate Professor of Aero- 
nautical Engineering, College of Ap- 
plied Science, Syracuse University, 
spoke on ‘Transient Heat Flow in 
Aircraft Structures.”’ 

The following officers were elected: 
Chairman, Edward Stannard; Vice- 
Chairman, George Schnanke; Secre- 
tary, Russell H. Smith; and Treasurer, 
Hal Stewart. 


University of Tulsa 


On March 16, lectures were given 
by three Student Members. John 
Beadling spoke on ‘‘Problems of High 
Speed Propulsion,” Kenneth Murty 
on “Jet Airliner Design,” and Earl 
Lauer on ‘Comparison of Engine 
Types.’ Motion pictures were shown 
which included a C.A.A. film on 
Theory of Flight, a U.S.A.F. training 
film on Propeller Principles, and an 
Aerojet Engineering Corporation re- 
lease on Jato Flight Tests. Chairman 
Kenneth E. Murty presided. 


Virginia Polytechnic Institute 


On February 14, an election was 
held which resulted in the following 
members being named: Chairman, 
James C. Williams; Vice-Chairman, 
David Bevan; Secretary, Charles I. 
Tynan; and Treasurer, Jeffrey S. 
Deutsch. After the election, a film 
on the V-2 Rocket was shown. 


University of Virginia 


A talk, ‘Explosive Decompres- 
sion,’’ was given on March 10 by Dr. 
E. L. Corey, Professor of Physiology, 
Department of Medicine, University 
of Virginia. Chairman Robert J. 
Tapscott presided. 


University of Washington 


Robert L. Nuber, Project Engineer, 
Washington State Aeronautics Com- 
mission, gave a lecture at the Febru- 
ary 2 meeting on the ‘‘Activities of 
the Washington State Aeronautics 
Commission.’’ Chairman Arthur D. 
Reynolds presided. 
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Members on the Move 


This new section has been instituted to 
give information on latest affiliations of 
I.A.S. Members. All members are urged 
to notify the News Editor of changes as 
soon as they occur. 


H. Neil Arthur, T.M.I.A.S., Junior Engi- 
neer, Wright Aeronautical Corporation, 
Formerly, Engine and Component Tester, 
Ranger Aircraft Engines Division, 
Fairchild Engine and Airplane Corpora- 
tion. 


Wayne D. Cannon, M.I.A.S., Euro- 
pean Sales Staff, Lockheed Aircraft Cor- 
poration, Geneva, Switzerland. Formerly, 
Wright Aeronautical Corporation. 


Major William S. Dawson, A.M.1.A.S., 
Weather Communications Officer to Head- 
quarters, 1808th Airways and Air Com- 
munications Service Wing, Tokyo, Japan 
Formerly, Facsimile Project Officer, A.A.- 
C.S., Washington, D.C. 


Rosella K. Fenton (nee Katz), T.M.L.- 
A.S., Research Assistant, University of 
Michigan Aeronautical Research Center, 
Formerly, Aeronautical Engineer, Wright- 


Patterson Air Force Base, Dayton 
Ohio. 
Dr. Hans R. Friedrich, M.I.AS., 


Ordnance Guided Missile Center, Red- 
stone Arsenal, Huntsville, Ala. Formerly, 
Fort Bliss, Tex. 


Shukry Kamel Ibrahim, M.1.A.S., Pyra- 
mids Road, Nessim Station, Giza, Egypt. 
Formerly, Aeronautics Section, City and 
Guilds College, South Kensington, London, 
England. 


Karlis Irbitis, M.I.A.S., Chief Designer, 
Canadian Armature Works. Montreal, 
Quebec, Canada. 


George P. Knapp, M.I.A.S., Chief Engi- 
neer, Servomechanisms, Inc. Formerly, 
Propeller Division, Curtiss-Wright Cor- 
poration. 


Dr. Alexander M. Lippisch, M.I.A.S., 
Research Engineer, Collins Radio Com- 
pany, Cedar Rapids, Iowa. 


Allan W. McCoy, T.M.I.A.S., Aerody- 
namicist, Sverdrup and Parcel, Inc., Con- 
sulting Engineers, St. Louis. Formerly, 
Graduate Student and Instructor in Engi- 
neering, Brown University. 


Manfred Rauscher, F.I.A.S., Professor 
in Aeronautical Design and Structures, 
Federal Polytechnic Institute, Zurich, 
Switzerland. Formerly, Associate Pro- 
fessor, Massachusetts Institute of Tech- 
nology. 


Robert D. Spencer, M.I.A.S., Sales 
Manager, Safe Flight Instrument Cor- 
poration, White Plains, N.Y. Formerly, 
Assistant Chief, Airframe and Equipment 
Division, C.A.A.’s Fourth Region, Fort 
Worth, Tex. 
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Members Elected 


The following applicants for membership or applicants for change of previous grades 
have been admitted since the publication of the list in the last issue of the REviEw. 


Elected to Associate Fellow Grade 
Lees, Lester, Sc.M. (Aero. Engrg.), 


Assoc. Prof. of Aero. Engineering, Prince- 
ton University. 


Transferred to Associate Fellow Grade 

Becker, John V., M.S., Chief of Com- 
pressibility Research Div., N.A.C.A., 
Langley Air Force Base. 

Freitag, Robert F., B.S.E. (Aero.), Lt. 
Comdr., U.S.N.; Chief of Instrumentation, 
Joint Long Range Proving Ground (Cocoa, 
Fla. ). 


Hedrick, Ira Grant, C.E., Chief of 


Structures, Engineering Dept., Grumman" 


Aircraft Engineering Corp. 

Putt, Donald L., M.S. in Ae.E., Major 
Gen., U.S.A.F.; Dir. of Research & De- 
velopment, Hq., A.F.M.R.D. (Washing- 
ton, D.C.). 

Rogalski, Stanislaw, W., Dipl. of M.E., 
Asst. Chief Aerodynamicist, Chase Air- 
craft Co., Inc. 


Elected to MEMBER Grade 


Berggren, Willard P., Ph.D. (M.E.), 
Assoc. Prof. of Aero. Engineering, The 
Ohio State Univ. 

Daley, Daniel H., S.M. in Ae.E., Asst. 
Prof. & Acting Head, Dept. of Mechanical 
Engineering, Air Force Institute of Tech- 
nology. 

Dawson, Lindsay G., B.Sc., Asst. 
Chief Supply and Services Mgr. for U.S.A., 
Rolls-Royce, Ltd. (England). 

Dunn, Frank L., B.B.A., Col., U.S.A.F.; 
Deputy Chief, Intelligence Dept. (Tech- 
nical), Hq., Air Materiel Command, 
Wright-Patterson Air Force Base. 

Farmer, Edward H., M.E., Plant Engi- 
neer, Lockheed Aircraft Corp. 

Klauber, Philip M., A.B., Asst. to the 
President, Solar Aircraft Co. 

Maltby, Lewis J., B.Ae.E., Aircraft 
Maintenance Officer of FASRON 701, 
N.A.C.O.R., Naval Air Station (Dallas); 
Structures Development Engineer, Chance 
Vought Aircraft Div., United Aircraft 
Corp 

Norse, John, B.S. in C.E., Aero. Engi- 
neer P-3, O. & R. Div., Naval Air Station 
(San Diego). 

Oram, John F. M., Section Leader, 
Structures Design Department, Bristol 
Aeroplane Co., Ltd. (England). 

Parsons, J. Stuart, B.Sc., Chief Engi- 
neer, Technical Div., The Photographic 
Survey Corp., Ltd. (Ontario). 

Petrou, Nicholas V., M.S., Project En- 
gineer, Westinghouse Electric Corp. 

Shreeves, Andrew, B.Sc. in N.A. & 
M.E., Structural Engineer, Grumman Air- 
craft Engineering Corp. 

Sing, Edward Y., B.M.E., Liaison Engi- 
neer & Aerodynamicist, NEPA Div., Fair- 
child Engine & Airplane Corp. 


Snow, Floyd E., Chief Engineer, Coast 
Paint & Chemical Co. 

Stanley, Paul E., Ph.D., Assoc. Prof. of 
Aero. Engineering & Air Transportation, 
Purdue University. 

Starr, G. Alan, B.S.Ae.E., Structures 
Engineer, Chance Vought Aircraft Div., 
United Aircraft Corp. 

Stone, Charles T., Sc.B. in Engineering 
Sales Engineer, Esso Standard Oil Co. 

Valdes-Tavera, Rafael, Lt. Col. & Air 


Attaché, Colombian Embassy (Washing- 
ton, D.C.). 


Vance, Edward M., Project Design 
Engineer, Hydro-Aire, Inc. 


Transferred to MEMBER Grade 


Jean, James E., B.S., Project Stress 
Head Engineer, Northrop Aircraft, Inc. 

McTigue, George J., B. of Ae.E., De- 
velopment Engineer, Aircraft Gas Turbine 
Div., General Electric Co. (Lynn). 

Ready, Joseph A., M.S. in Engineering, 
Asst. Research Aerodynamicist, Wind 
Tunnel Dept., Cornell Aero. Lab., Inc. 

Sexton, George S., M.S. in Ae.E., Aero. 
Engineer, Bureau of Aeronautics, Dept. of 
the Navy. 

Ulm, Richard H., Engineering Test 
Pilot & Designer, Goodyear Aircraft Corp. 


Elected to Associate Member Grade 


Mills, C. Robert, Co-owner Operator, 
Philadelphia Seaplane Base. 

Orndoff, Ted H., B.S. in Bus. Adm., 
Manufacturers Representative at Wright- 
Patterson Air Force Base, self-employed. 

Perreault, William D., Technical Editor 
American Aviation Publications. 


Ross, James J., Asst. to the Chairman, 
Mellspaugh, Ltd. (England). 


Elected to Technical Member Grade 


Cunningham, Herbert J., S.M. in 
Ae.E., Aero. Research Scientist, N.A.C.A., 
Langley Air Force Base. 

Epps, George F., M.S. in M.E., Engi- 


neer-Designer, Douglas Aircraft Co., Inc. 
(El Segundo). 

Manning, William, Lines Loftman, A. 
V. Roe Canada Ltd. 

Mennell, John, Section Leader, Loft 
Mathematics, A. V. Roe Canada Ltd. 

Roberts, Philip K., Jr., B.S., Flight Test 
Instrumentation Engineer, Chance Vought 
Aircraft Div., United Aircraft Corp. (Dal- 
las). 

Savage, John A., Engineering Materials 
& Equipment Inspector, Dept. of the 
Navy, M.C.A.S. 


Sohn, Robert L., B.S. in Ae.E., Aero- 
dynamicist, North American Aviation, Inc. 
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Transferred to Technical Member 
Grade 


Alexander, W. C., B.Ae.E., Research 
Design Engineer, Cleveland Pneumatic 
Tool Co. 

Bachmann, F. C., B.S., Major, U.S.A.F.; 
Design & Development Engineer, Over- 
seas Base. 

Balzer, Gerald H., Illustrator ‘“B,”’ 
Northrop Aircraft, Inc. 

Barnett, Weaver E., A.A. in Ae.E., Eng- 
neering Technician, Ordnance Aerophysics 
Lab., Consolidated Vultee Aircraft Corp. 
(Daingerfield ). 

Benstein, Eli H., B.Sc. 

Bischoff, Elton L., B.M.E., Graduate 
Student, Syracuse University. 

Black, Richard E., M.S. in Ae.E., Stress 
Analyst, Douglas Aircraft Co., Inc. (Santa 
Monica). 

Blakely, Sylvester F., B.S.M.E. (Aero.), 
Lt. & Student Pilot, U.S.A.F., Randolph 
Air Force Base. 

Bogart, Carl W., B. of Ae.E., Engineer- 
ing Trainee, Propulsion Section, The 
Glenn L. Martin Co. 

Brull, Maurice A., B.S. (Aero.), In- 
structor in Aero. Engineering, University 
of Colorado. 

Buehl, Fred W., B.E., Graduate Student 
in Aero. Engineering, University of South- 
ern California. 

Catchpole, E. J., B.Sc. (Eng.), Graduate 
Trainee, Vickers-Armstrong, Ltd. 

Chapman, Howard M., Jr., B.S.Ae.E., 
Naval Aviation Cadet, N.A.A.S. (Whiting 
Field). 

Cook, Arthur B., B.S. in Ae.E., Experi- 
mental Inspector, McDonnell Aircraft 
Corp. 

Cowan, Lloyd G. H. 

Dallas, Walter H., B.S., Lt., U.S.A.F.; 
Design & Development Officer, Projects 
Control, Edwards Air Force Base (Muroc). 

Daniels, W. D., Engineering Draftsman 
“B,”’ Aerojet Engineering Corp. 

Dees, Henry Baird, B.S. 

Eilert, Morgan B., Jr. 

Ernst, Edward A., B. of Ae.E., Aero. Re- 
search Scientist, N.A.C.A. (Moffett Field). 

Faber, Stanley, B.S. in M.E. (Aero.), 
Aero. Research Scientist, N.A.C.A., Lang- 
ley Air Force Base. 

Fischbach, Joseph W., M.A.E., Ord- 
nance Engineer P-5, Ballistics Research 
Lab. (Aberdeen). 

Fischer, Robert G., B.S.Ae.E. 


Forbes, Robert L., Engineering Drafts- 
man, Beech Aircraft Corp. 

Forys, Joseph E., Draftsman, Northrop 
Aircraft, Inc. 

Freeman, Carroll, B.S.Ae.E., President, 
ServeAero Corp. 

Gee, Alvin H., Aircraft Structures In- 
spector, Northrop Aircraft, Inc. 

Goskowski, Raymond J., A.A. in A.E. 

Hall, William B., B.Ae.E., Aerody- 
namics Engineer, Columbia Research & 
Development Corp. 


(Continued on page 89) 


Proven Performance 


the Reason LOCKHEED Selected 


- « e the Reason EASTERN AIR LINES Selected CONSTELLATIONS 


CONTROL SURFACE 


PRESSURIZATION BOOST 


LANDING GEAR 


NOSE WHEEL STEERING 


Repeat orders are certainly evidence of satisfaction in the 
selection of a plane and in the selection of a make of 
hydraulic equipment. Like the initial Constellations flown by 
Eastern Air Lines, those of most recent purchase have 
Vickers Hydraulic Equipment. 

As indicated in the illustration above, many purposes 
are served by Vickers Equipment. In addition to the main 
1700 psi hydraulic system, there is an independent 3000 psi 
variable speed hydraulic transmission to control the output 
of the cabin pressurization and air conditioning compressors. 
(See photograph at right.) 

Vickers Hydraulic Controls for aircraft are so widely 
preferred because they do the job dependably, smoothly 
and accurately. For further information, ask for Bulletin 49-53. 


MICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1414 OAKMAN BLVD. e DETROIT 32, MICHIGAN 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 


Cabin Supercharger Drive 


VICKERS HYDRAULIC MOTOR 


VICKERS. VARIABLE DISPLACEMENT PUMPS. 


a 


Vickers Variable Delivery Pumps and Hydraulic Motor 
are used in combination as a variable speed trans- 
mission for accurate and dependable speed control of 
cabin air compressors. These Vickers transmissions 
automatically deliver the speed and power required 
to maintain the desired cabin pressure regardless 
of varying volume demand and engine speed. 
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Personnel Opportunities 


This section is for the use of individual members of the Institute seeking new connections and 
organizations offering employment to Aeronautical speci 


tion may have requirements listed without charge by writing 


Wanted 


Design Engineers—For work on heavy-type 
bomber aircraft Requires a B.S.E. and a 
minimum of 5 to 10 years’ aircraft experience in 
wings, landing gear, controls, empennage, hy 
draulics, and body and electrical design. Please 
direct reply to Administrative Engineer, Boeing 
Airplane Company, Wichita Division, Wichita, 
Kan 

Research Positions—Open for physicists 
mathematicians, and statisticians with the Naval 
Ordnance Test Station, Pasadena, Calif Real 
opportunity is offered to high-caliber scientific 
personnel to work with top management in 
evaluation of weapons research and development 
These are Civil Service positions GS-11 to GS-15 
($5,400 to $10,000). Reply with brief outline of 
education and experience to Personnel Depart 
ment, Naval Ordnance Test Station, 3202 E 
Foothill Blvd., Pasadena, Calif. 

Preliminary Analysis and Design Engineers 
Must have 3 to 10 years’ aircraft experience with 
minimum of 2 years in aircraft or missile prelimi 
nary analysis and design. Advanced degrees and 
experience in supersonic design, configuration 
analysis, and economic evaluation are particularly 
desirable. Aerodynamics Engineers—To perform 
studies in supersonic aerodynamics on extensive 
guided-missile program. Positions open for men 
with training and experience in dynamic stability, 
performance, configuration development, aero 
thermodynamics, and flight testing 
pendent on qualifications 


Salary de- 
Address Aero 
physics & Atomic Energy Research Division, 
North American Aviation, Inc., 12214 Lakewood 
Bilvd., Downey, Calif 


Research and Development—-Electronics Engi- 
neers, Senior— Degree, plus years’ experience 
as Project Engineer in radar, design system, and 
circuit analysis. Intermediate ratings for Elec 
tronics Engineers with degree, plus 2-4 years’ 
experience in circuit design, antenna and micro- 
Electromechanical (Fire Control 
Degree with at least 4 years’ experience 


wave design 
System 
in either servomechanisms, analogue computers, 
or circuitry development. Must have academic 
training in mathematics. Electromechanical en- 
gineer in flight test, Senior— Minimum of B.S. de 
gree, but M.S. degree desired. At least 5 years’ 
experience in instrumentation in research labora 
tory testing and devising new measurement sys 
tems. Will be responsible for technical integrity 
and further development of flight-test instrumen 
tation. Structures engineer, Senior—Engineer 
ing graduates with at least 3 years’ experience in 
aircraft structural analysis techniques sufficient to 
adapt and modify equations and analysis methods 
to meet specific structural problems. Must have 
good knowledge of report-writing techniques 
Those with at least 1' 2 years’ experience will be 
Aerody- 
namic Engineers, Senior—Technical graduates 
with at least 4 years of proved experience in aero 


considered for intermediate openings 


dynamics work in either performance, stability 
ind control, air loads or flight-test reduction 
Graduates with advanced degrees with thesis in 
aerodynamics or thermodynamics and at least 2 
years’ experience in aircraft will also be considered, 
Heating and Ventilating Engineer in Aerody- 
namics, Senior— Degree and 5 years’ experience in 
aircraft cabin conditioning and anti-icing systems 
Knowledge of heat transfer, thermodynamics, and 


ists. 


gas dynamics. Familiar with design and installa- 
tion of cabin conditioning equipment. Propulsion 
Engineer, Senior— Degree and 5 years’ experience 
in air-frame or power-piant development and in- 
stallation. Familiar with design and operation of 
power-plant components. Familiar with turbo 
prop, jet, ram-jet. Background in thermody- 
namics, fluid dynamics, and gas dynamics. Must 
be analytical and capable of good analysis report 
writing. Send résumé to Employment Depart 
ment, The Glenn L. Martin Company, Baltimore 
3, Md. 

Thermodynamicist—Graduate engineer to per- 
form design analyses in one or more phases of 
aircraft power-plant installations, such as duct 
flow, heat transfer, cabin conditioning, or fuel 
system analysis. Minimum 2 years’ experience 
Apply Engineering Personnel Manager, Northrop 
Aircraft, Inc., Hawthorne, Calif 

Graduate Mechanical or Chemical Engineer— 
For design and analytical work 
on rocket engine components 


To do research 
Experience in 
combustion, thermodynamics, and heat transfer 
essential. Additional experience in hydraulics, 
machine design, and metallurgy desirable. Will 
ingness and ability to use mathematical analysis 
and theoretical background required Aerojet- 
Engineering Corporation, P.O. Box 296, Azusa, 
Calif. 

Graduate Mechanical or Chemical Develop- 
ment Test Engineer—To supervise test opera- 
tions and rocket engine components. Experience 
in aircraft engine or allied test fields essential. 
Knowledge of, or experience in, instrumentation, 
hydraulics, and aircraft hydraulic systems de- 
sirable Should have B.S. degree; advanced de- 
gree desirable. Must be willing to accept respon- 
sibility entailed in this type of test operation 
Aerojet Engineering Corporation, P. O. Box 296, 
Azusa, Calif. 

187. Part-Time Instructor—To teach basic 
aeronautical subjects in large southeastern engi- 
neering school. Ideal opportunity for graduate 
work in related fields. When applying send com- 
plete transcript of college credits 

186. Structural Engineer—Having a minimum 
of 3 to 4 years of extensive aircraft (preferably in- 
cluding some helicopter background) stress analy- 
sis experience, preparing stress data in accordance 
with Air Force, Navy, and C.A.A. specifications 
requirements. Those having supervisory experi- 
ence in directing structural designers and drafts- 
men given special consideration. Only applicants 
having practical knowledge of formal stréss- 
analysis procedures are asked to apply. Submis- 
sion or personal data should include comprehen- 
sive descriptions of previous positions, salary, 
scope of assignments, and chief interest in aero- 
nautical engineering field. 

180. Professor of Aeronautical Engineering 
Qualified to teach fluid mechanics, gas dynamics, 
thermodynamics, and specializing in jet and 
rocket engines. Advanced degrees required. 
Salary open. Location Mid-West. 


The number preceding the notices 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 
which inquiries should be addressed. 


ny member or organiza- 
to the Secretary of the Institute. 


179. Professor of Aeronautical Engineering — 
To teach undergraduate aerodynamics, com- 
pressible fluids, performance, or stability courses. 
Some research facilities available. Advanced de- 
grees required. Some graduate teaching. Salary 
open. Location Mid-West. 

167. Assistant Professor—Required to teach 
undergraduate and graduate courses in heat 
transfer and vibrations beginning September. 
Preference given those with doctorate in either 
mechanical or aeronautical engineering. Loca- 
tion Philadelphia Include small photograph 
when applying. 


Available 


194. Assistant Professor—Doctor’s Degree in 
Mechanical Engineering. Seven years’ teaching 
and research experience on undergraduate and 
graduate levels. Air Force Project Leader. 
Specialized in mathematical fluid mechanics and 
applied mechanics 
large university. 


Wants similar position with 


193. Aeronautical Engineer—Graduate of 2- 
year aeronautical engineering course with high 
average, October, 1949. Experience in aircraft- 
seat designing and building since graduation. 
Proficient draftsman Familiar with all shop 
tools. Capable of assuming responsibility. De- 
sires locating on East Coast. Interested in de- 
signing, particularly tool designing. 

192. Engineering Executive—Widely ex- 
perienced in industrial and Governmental 
organization and practice. Graduate engineer 
and commercial pilot. Work in private industry 
has included aircraft design, project engineer, 
engineering administration, engine sales and 
service, manufacturer’s Washington representa- 
tive. Military wartime assignments in responsi 
ble aviation engineering, material, and main- 
tenance posts. Postwar supervision of research 
and development programs. Capable of taking 
full responsibility for projects or of working as 
member of team. 

191. Aeronautical Engineer—B.S.Ae.E., Aero- 
nautical University, 1950. Would like starting 
opportunity in design and research, preferably in 
the field of rocket and jet propulsion. Some 
machine-shop and aircraft sheet-metal experience. 
Good scholastic record. Willing to continue 
schooling. Age 26, location open. 

190. Senior Aerodynamic Engineer—With 
excellent theoretical background and wide prac- 
tical experience. Expert in stability and control, 
servomechanisms analysis, dynamic problems, 
air loads, and remote control. Familiar with all 
angles of modern aerodynamics, pilotless air- 
planes, etc. Desires work in research, develop- 
ment, or preliminary design 

188. Aerodynamicist—B.S. in Aero., B.S. in 
Math., M.S. in Aero. Desires responsible position 
with research or development organization in or 
near an educational institution where advanced 
studies in aerodynamics, mathematics, and 
physics could be pursued. Has extensive ex- 
perience in all phases of subsonic, transonic, and 
supersonic wind-tunnel testing—i.e., design, 
operation, and data reduction. Good background 
in thermodynamics and propulsion. Is familiar 
with shop practices. One year’s teaching experi- 
ence on graduate level. Would consider teaching 
supplemented with research. 
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185. Aircraft Structural Engineer—Graduate 
Engineer with 5 years’ structures experience. 
This includes 1 year of stress experience on both 
military and civil aircraft; 1 year of structural 
test experience while in the A.A.F. with the Air 
Proving Ground Command; the last 3 years as a 
lead structural engineer on military aircraft with 
five assistants doing structural design, load analy- 
sis, stress analysis, and testing. 
where. 

184. Stress Analyst—B.S. in A.E., 1947. 
Two years with leading manufacturer. One year 
of electrical and 6 months of architectural drafting 


Will locate any- 


experience. Three years in the U.S.A.A.F. Loca- 
tionopen. Age 2 
183. Aeronautical Engineer—Internationally 


known aeronautical engineer; 25 years’ experi- 
ence in sales and service. Thoroughly familiar 
with all types of aircraft accessories and compo- 
nents. Responsible for many current designs of 
accessories. Presently contract administrator and 


stays on the job at 


Washington representative of large company, 
Desires to represent company wishing to open or 
maintain Los Angeles or Pacific Coast office. 
Excellent contacts in all aircraft companies and 
Government departments. 


182. Aero-Mechanical Engineer—B.Aero.E., 
1943; M.M.E., 1949. Extensive experience, in- 
cluding supervisory duties, in the field of jet power 
plants. One and one-half years’ design experience 
on all major power-plant components with leading 
aircraft manufacturer. Two and one-half years’ 
experience in research and development with the 
N.A.C.A. as P-3 Aeronautical Research Engineer 
on ram-jet power plants (subsonic and super- 
Position entailed de- 
sign of test equipment, setting up test program 
testing, processing of data, analysis of data, and 
technical report writing 


sonic) and rocket launches 


Development work in- 
cluded various configurations of diffusers, nozzles, 
and combustion chambers 
Project Engineer w 


One year as Junior 
th well-known turbojet engine 


temperatures up to 200° 


That’s good news, when you add it to the established fact that 
BOOTS self-locking, all-metal, one-piece construction: 

RESISTS VIBRATION with a positive force through a unique 
locking principle. HEX-LOK provides fastening and lock- 
ing surfaces integrated in one structural unit. 

RESISTS STRUCTURAL BREAKDOWN due to frequent, radical 
temperature changes. 


HEX-LOK is available in all popular sizes. 

When you need high torque retention, high reusability, simplified 
maintenance, less weight, INSIST on the BOOTS HEX-LOK! 
HEX-LOK is satisfying a wide variety of applications for aircraft 
engines and airframes at temperatures up to 1200° F. 


Inquire about the complete line 
of BOOTS self-locking nuts. 


PLATE-LOK 


TYPES AVAILABLE: ANCHOR 


CHANNEL BASKET 


PROBLEMS? Send us details. We'll supply experimental quantities FREE. 
LITERATURE? Write now for the new BOOTS catalog, soon to be released. 


Mui‘ 


LOS) 


STAMFORD, 


CONNECTICUT 


REVIEW—JULY, 


1950 


manufacturer doing preliminary design and per- 
formance estimations. 
ber of Faculty, 
ment, 


For past 2!/: years, mem- 
Mechanical Engineering Depart- 
Grade A Engineering School, lecturing in 
thermodynamics. Worked with Research Divi 
sion of University during summer months on the 
development of advanced type power plants, 
Procedures for analysis required the use of 
schlieren photography for flow studies Had 
occasion to use special instrumentation for 
measurement of pressure and temperature which 
had been adapted to rocket performance studies 
Will give consideration to any position of interest 
and opportunity. 

181. Engineer - Administrator 
years’ experience in aircraft and engine manufac- 
turing as engineer, technical representative, and 
administrator. 


Twenty - three 


Familiar with Government poli- 
cies and personnel of Government agencies and 
the industry. Formerly director of market re- 
search, administrator of research and develop- 
ment contract, BuAer project officer, executive 
officer manager, contract administrator, technical 
assistant to treasurer, and consultant 

178. Layout Draftsman—Aeronautical sheet- 
metal-production design. Age 35 
aeronautical drafting; 1!/2 years of rail car design 
Two years of night school, University of Mary- 
land, drafting. Desires position as aeronautical 
draftsman or in sheet-metal-production design 
Location open. 


Five years of 


177. Research or Teaching 
nautical Engineering. 


Doctor of Aero- 
Varied experience over a 
period of 8 years in the fields of design and re- 
search in fixed- and rotary-wing aircraft. Teach- 
ing position preferred either on the East or the 
West Coast. 

176. Mechanical Engineer—B. of M.E., 1950; 
3 years’ experience with leading aircraft instru- 
ment manufacturer as repairman of all instru- 
ments; as instructor of Allied and American mili- 
tary personnel and heads of instrument depart- 
ments or major aircraft companies; 
search engineering. 


also some re- 
Three years’ additional ex- 
perience in the U.S. Army Signal Corps as a tele- 
type, telephone, and switchboard installer-repair- 
man; French and German interpreter; and direc- 
tor of European civilian labor. Part-time experi- 
ence in the planning, organizing, and procurement 
for new courses of instruction in a technical school 
Desires a position in the instrument or electronic 
field. Location open. Age 29 

175. Engineer— 
Aero.E 


Instructor—B. Aero. E., M. 
, Professional Engineer Two years of 
aerodynamics in stability and control, perform- 
ance, air loads, and wind tunnel. One and one- 
half years as research engineer with precision in- 
strument firm on East Coast. Experience in- 
cludes precision experimental instrument design 
and test, purchasing, and shop liaison Now 
finishing second annual contract as Instructor 
in Aeronautical Engineering in a New England 
college. Would prefer Assistant Professorship in 
New York or New England area or responsible in- 
dustrial position. Will relocate if attractive. Full 
knowledge of present employer. 


174. Associate Professor—S.M., M.I.T. Head 
of aeronautical engineering option at northern col- 
lege desires position of corresponding responsi- 
bility in either teaching or research. Opportunity 
to pursue doctorate on part-time basis desirable. 
Location open. 


173. Engineer—Six years’ experience in aif- 


craft and aircraft control system dynamics. 
Specialist in devising and analyzing servo controls 
Has directed analog com- 


puter studies of autopilot designs, 
172. Aircraft 


for pilotless aircraft. 


Stress Analyst—Mechanical 
Engineer—Four years’ experience as aircraft stress 
analyst. Graduate of Spartan College, Tulsa, 
Okla., and The University of Oklahoma, Norman, 
Okla., with degrees of A.A., A.E. and B.S., M.E. 
(Aero option). Ability to maintain authoritative 
and friendly relationships with draftsmen, design 
groups, liaison, shop, etc. Prefers to do stress 
and/or structural design work in Missouri, Kan- 
sas, or Illinois area. 
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PERSONNEL OPPORTUNITIES 


171. Engineer—Eleven years’ engineering and 
5 years’ sales experience as factory representative; 
management and some production experience; 
graduate University of Michigan and Alexander 
Hamilton Institute of Business Administration. 
Wishes to apply experience in the production de- 
partment or to assist in coordinating production, 
sales, and engineering departments. Locality and 
salary open. A detailed outline of experience will 
be sent on request. 

170. Aeronautical Engineer—Nine years’ ex- 
perience in airplane manufacture. Three years’ 
experience covering shop liaison, design of air- 
craft equipment, and supervision of preparation 
of technical publications. In airlines, 4'/2 years 
of service and flight-test engineering, preparation 
of maintenance and operating manuals, and super- 
vision of design and installation of airplane in- 
teriors and furnishings. One and one-half years’ 
training as naval aviator. Lieutenant, Air Engi- 
neer Officer, Naval Reserve. Has completed to 
date one-half of, and continuing with courses 
leading to, B.Sc. in Commerce. Interested in 
sales and service position with manufacturer or in 
combined administrative-technical position with 
airline. Location open. 

169. Sales Executive and Economist—Famil- 
ar with operating and market analysis; extensiv: 


Haskins, Roy G., B.S. in Ae.E., Student 
Officer, 3510 Basic Pilot Training Group, 
U.S.A.F., Randolph Air Force Base. 

Hays, Perry O. 

Hurt, Doris M., B.S.E., Traffic and Sales 
Representative, Trans-Canada Air Lines. 

Husen, Carl F., Jr., B. of Ae.E., Gradu- 
ate Student, Rensselaer Polytechnic Insti- 
tute. 

Irwin, Harry Joseph, Jr., B.S. in Ae.E. 

Kelly, J. P., A.A. in Ae.E. 

Klindworth, David G., B.S. in Ae.E., De- 
velopment Engineer, Goodyear Aircraft 
Corp. 

Kuczwara, John W., B.S.Ae.E. 

Ladd, Garth C., B.Ae.E., Graduate 
Student & Asst., Aero. Dept., Rensselaer 
Polytechnic Institute. 

Laidlaw, William Robert, B.A.Sc., Post- 
graduate Student, Massachusetts Insti- 
tute of Technology. 

Lenz, Kenneth E. 

Lutwak, Sol, B. of Ae.E., Asst. Stress 
Analyst, McCulloch Motors Corp. 

MacLellan, A. D., B.S.E. (Ae.E.). 

Mattice, Hubert C., B.A.E., Asst. In- 


structor, Rensselaer Polytechnic Institute. 


McDonnell, Harold E., B.A.E., Project 
Test Engineer, Naval Air Test Center, 
Flight Test (Patuxent River). 


management and sales experience in this country 
and abroad; widespread Government and indus- 
try contacts; 10 years in Washington. Technical 
background, two degrees, pilot, and well-known 
writer. Prefers East Coast location, but will go 
anywhere. 

168. Teacher—Desires position teaching aero- 
nautical engineering or engineering mechanics at 
recognized college or university. B.Ae.E. degree, 
Magna Cum Laude. M.S. in Ae.E. Three years 
of progressively responsible industrial experience, 
including stress analysis and design of tubular and 
stressed-skin structures and of the mechanical ele- 
ments of civilian and military aircraft with em- 
phasis in rotary-wing field. Over 4 years of col- 
lege teaching experience as instructor and as- 
sistant professor. Qualified to teach graduate 
courses in theory of elasticity and elastic stability, 
experimental stress analysis, rotary-wing aero- 
dynamics, etc., as well as undergraduate curricu- 
lum in aerodynamics, aircraft structures, and air- 
plane design. In reply, please discuss rank avail- 
able and salary schedule. 

166. Aeronautical Engineer—Research Aero- 
dynamicist with 7 years’ practice. Doctor’s de- 
gree. Age 28. Author of several papers. Has 
worked on propulsion and supersonic problems. 
Presently working on original analytical design 


89 


procedures for compressors and turbines. Ex- 
perienced report writer. Desires supervisory re- 
search position or consulting work. Also inter- 
ested in the hydrodynamic propulsion problems of 
water-craft. 

165. Aeronautical Engineer—Summer posi- 
tion. M.Ae.E., New York University in June, 
1950. Beginning doctoral work in September. 
One year’s industrial experience in design and 
stress analysis. Age 26. Prefers stress analysis 
or teaching but will consider any offer in New 
York vicinity. 

164. Air-Line Operations Engineering—Air- 
port Management—Training at Denver Univer- 
sity, Parks College, and Spartan School of Aero- 
nautics in Operations and meteorology and tech- 
nical writing. Four years with A.A.F. Intelligence 
dealing with restricted and confidential manuals 
in maintenance and Air Transport Command 
Flight Operations. Familiar with air-line opera- 
tions problems at large eastern airports. Also 
trained in A.A.F. lst Helicopter Training Unit. 
Has postwar training in latest sales and airport 
and aircraft insurance underwriting procedures. 
Prewar aeronautical engineering training at 
V.P.I. Extension and at University of Alabama. 
Desires position with large fixed-base or airport 
management assistant. 


Members Elected 
(Continued from page 85) 


Mellinger, Harry K., B.S., Aero. Engi- 
neer, Design Modification, Hq., U.S.A.F., 
Air Materiel Center, Wright-Patterson 
Air Force Base. 

Moore, Douglas A., Engineering Drafts- 
man, Radar Antenna Mech. Design Group, 
Hughes Aircraft Co. 

Narnst, Donald M., Draftsman—II, 
General Electric Co. (Richland, Wash.). 


Newcome, George C., Jr., B.S. in A.E. 


Olson, Bernard A., B. of Ae.E., Jr. En- 
gineer, Boeing Airplane Co. (Seattle). 


Phillips, Houston A., Flight and Service 
Mechanic, Consolidated Vultee Aircraft 
Corp. (Ft. Worth). 


Piper, James E., B. Aero. E., Engineer- 
ing Asst. ‘“‘A,’’ Consolidated Vultee Air- 
craft Corp. (San Diego). 


Proffitt, James V., B.S., 2nd Lt., 
U.S.A.F., Goodfellow Air Force Base. 


Rucker, Robert R., Technical Illustra- 
tor, North American Aviation, Inc. 


Scherer, Jack P., B.S. in Ae.E., Engi- 
neering Draftsman, Jentzen-Miller Co. 


Septynski, Joseph F., B.S.Ae.E. 
Sivak, Michael J., B.Ae.E. 


Smith, Dale H., Engineering Drafts- 
man, North American Aviation, Inc. 


Smith, Robert F., B.S. in A.E. 


Spear, Shelton G., B.S., Ist Lt., U.S.- 
A.F.; Student Officer, Air Force Institute 
of Technology. 

Swanstrom, Carl W., B.S.Ae.E. 

Takatsuka, Bobby T., B.S.E. (Aero.). 

Teague, Emmett C., B.S.Ae.E., Engi- 
neering Draftsman, Douglas Aircraft Co., 
Inc. (El Segundo). 

Tompkins, Henry H., B.Ae.E., Gradu- 
ate Student, Rensselaer Polytechnic Insti- 
tute. 

Venere, Lawrence A., B.S. in Ae.E. 

Wan, Koon-Sang, M.S., Graduate Stu- 
dent, Polytechnic Institute of Brooklyn. 

Waters, Kenneth T., B. of Ae.E., Jr. 
Aero. Engineer, Flight Test, Piasecki Heli- 
copter Corp. 

Wegner, Earl T., B.S.E. (Aero. ). 

Wells, Thomas F., B.Ae.E. 

Wetzel, Albert J., B.E., Major, U-S. 
A.F.; Student, The Johns Hopkins Uni- 
versity. 

Wise, William E. 

Wu, Theodore Y. J., M.S., Graduate 
Student and Research Asst., Aero. Dept., 
California Institute of Technology. 

Young, Edward K., Draftsman, Hughes 
Aircraft Co. 

Young, Karl. 

Zeigler, Robert O. 

Zosky, Edward W., Engineering Drafts- 
man ‘‘B,’’ North American Aviation, Inc. 
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LANDING GEAR OF EVERY TYPE 


a at Electrol, you will find all the 


necessary knowledge... experience... 
and facility to produce Landing Gear of 


Every Type. From layout to design . . . from 


. and from 


stress analysis to prototype . . 
drop test to production — you will find 


Electrol engineers not only proficient in 


coping with the various problems of your 
particular application—but willing to help 


you cut corners in time and cost as well 


Designed Preduila 
Lge tlectrol 


‘Electrol 


NCORPORAT 


KINGSTON, NEW YORK 


CHECK VALVES RELIEF VALVES 
POWERPAKS + LANDING GEAR OLFOS + SOLENOID 
VALVES ON-OFF VALVES SERVO CYLINDERS * TRANSFER 


VALVES * CUT OUT VALVES + SPEED CONTROL VALVES 


FOR BETTER HYDRAULIC DEVICES 
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Judex ta Aduertisers 


A J 
Air Reduction Company, Inc., Ohio Chemical & Surgical & Heintz Precision Industries, Inc... . . Inside Back Cover 
Airborne Accessories 42 K 
AjiResearch Manufacturing Company Division, The Gar- 


sett Corporation Keuffel & Esser Company, Imperial Pencil Tracing Cloth.. 79 


Allison Division, General Motors Corporation......... 40 Kollsman Instrument Division, Square D Company... . .. 45 
B 
Boots Aircraft Nut Corporation. 88 Lord Manufacturing Company... 2 
%Marman Products Company, 82 
Cal-Aero Technical Institute. ..............ccceeceee 68 Glenn L. Martin Company, The................-+- 36, 37 
Chicago Metal Hose Corporation..............0-00: 2 Minneapolis-Honeywell Regulator Company..... Back Cover 
Clifford Manufacturing Company Division, Standard- 
Consolidated Engineering Corporation................ 62 


D 
Douglas Aircraft Company, Inc.............-eeeee eee 92 The Parker Appliance Company......... Inside Front Cover 
E 
Eclipse-Pioneer Division, Bendix Aviation Corporation... 70 *Scintilla Magneto Division, Bendix Aviation Corpora- 
Square D Company, Kollsman Instrument Division. ..... 45 
* Fairchild Engine and Airplane Corporation, Aircraft %Standard-Thomson Corporation, Clifford Manufacturing 
Foote Bros. Gear and Machine Corporation........... 59 Surface Combustion Corporation, Aijircraft-Automotive 
G 
G&O Manufacturing Company, 72 U 
™ United States Aviation Underwriters Incorporated...... 72 
General Motors Corporation, Allison Division......... 49 
Goodyear Tire & Rubber Company, Aviation Products Vv 
H % Vickers Incorporated, Division of The Sperry Corporation 86 
Holley Carburetor Company...........eeeeeeeeeeees 63 % Wright Aeronautical Corporation Division, Curtiss-Wright 
Imperial Pencil Tracing Cloth, Keuffel & Esser Company. 79 
. International Nickel Company, Inc., The.............. 61 Young Testing Machine Company................-- 72 


* Specifications and further information on the aircraft 
products of these companies will be found in the 


1950 AERONAUTICAL ENGINEERING CATALOG 


The only publication of its kind devoted exclusively to the aircraft industry, 
this CATALOG serves asa valuable buyers’ and reference guide to sources 
and specifications on aircraft materials, parts, and accessories. It is dis- 
tributed annually to Chief Engineers, Designers, Production Heads, and 
Purchasing Departments of all leading Aircraft, Aircraft Engine, Instrument, 
Accessory, and Ajircraft Parts Manufacturers; Air Transport Companies; 
Army, Navy, and Governmental Agencies; Research Organizations; Engi- 
neering Libraries; etc. 


Published Annually by 
INSTITUTE OF THE AERONAUTICAL SCIENCES 
2 East 64th Street New York 21, N.Y. 
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WORLD’S FIRST 


ATTACK BOMBER 


Douglas A2D Skyshark 


JO ANNIVERSARY YEAR 


REVIEW—JULY, 1950 


IMI. powerful airplane of its size and type ever 


developed, the new Navy A2D-Skyshark is designed to 
fill the military need for all ’round tactical ground support 
and sea-air attack. 

Powered by Allison’s T-40 turbo-prop engine, driving 
two counter-rotating propellers, the A2D gives perform- 
ance comparable to that of many operational jet fighters. 
The A2D can carry a greater payload than any known 
jet bomber or fighter for the same expenditure of fuel. 

Offensive punch of the new plane is delivered by a 
variety of rockets, bombs, aerial torpedoes, or other 
weapons carried on external wing racks. Striking power 
is ideally adapted to air support of amphibious troops as 
well as to attacking targets at sea. 

Thus the A2D becomes the proud successor to the 
versatile Douglas AD-Skyraider series of attack aircraft. 


EL 


SEGUNDO PLANT OF DOUGLAS AIRCRAFT COMPANY, INC. 
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